(19) 



JEuropaisches Patentamt 
European Patent Office 



(12) 
(45) 

(21) 
(22) 



Office europeen des brevets ^ £p 0 737 233 B1 

EUROPEAN PATENT SPECIFICATION 



Date of publication and mention 
of the grant of the patent: 
25.02.1998 Bulletin 1998/09 

Application number: 95905453.7 

Date of filing: 23.12.1994 



(51) intci* C09J 167/00, C09J 177/12 

(86) International application number: 
PCT/US94/14782 

(87) International publication number: 

WO 95/18191 (06.07.1995 Gazette 1995/29) 



(54) WATER-DISPERSIBLE ADHESIVE COMPOSITION AND PROCESS 

WASSERDISPERGIERBARE KLEBSTOFFZUSAMMENSETZUNG UND VERFAHREN 
COMPOSITION D'ADHESIF DISPERSIBLE DANS L'EAU ET SON PROCEDE DE FABRICATION 



m 

CO 
CO 
CM 



CO 

O 

Q. 
Ill 



(84) Designated Contracting States: 

BE CH DE DK ES FR GB GR IE IT LI NL PT SE 

(30) Priority: 29.12.1993 US 175330 
29.07.1994 US 283011 

(43) Date of publication of application: 
16.10.1996 Bulletin 1996/42 

(73) Proprietor: EASTMAN CHEMICAL COMPANY 
Kingsport, TN 37660 (US) 

(72) Inventors: 

• MILLER, Richard, Anthony 
Kingsport, TN 37663 (US) 

• GEORGE, Scott, Ellery 
Kingsport, TN 37664 (US) 



• BARRETT, Alicia, Elaine 
Tyler, TX 75707 (US) 

• PARSONS, Theron, Edward, III 
Kingsport, TN 37660 (US) 

• MONTGOMERY, Mark, Anthon 
Kingsport, TN 37660 (US) 

(74) Representative: 

Wibbelmann, Jobst, Dr., Dipl.-Chem. et al 
Wuesthoff & Wuesthoff, 
Patent- und Rechtsanwalte, 
Schweigerstrasse 2 
81541 Munchen(DE) 



(56) References cited: 
EP-A- 0 507 244 
US-A- 4 052 368 



WO-A-92/00363 
US-A- 4 525 524 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FH) 



EP 0 737 233 B1 

Description 

Field of the Invention 

s The present invention is directed to a water-dispersible adhesive composition. More particularly, the present in- 

vention is directed to a hot melt adhesive composition that, due to its water-dispersibility, is repulpable, allowing paper 
products, nonwoven assemblies, and other disposable products to be more effectively recycled. The present invention 
is also directed to a hot melt adhesive composition containing polyester that is water dispersible while maintaining 
excellent adhesive properties. 

70 

Background of the Invention 

Many adhesives including hot melt adhesives are useful for bonding various substrates together such as wood, 
paper, plastics, and textiles, as well as other materials. One use for which hot melt adhesives are well suited is the 

is fabrication of corrugated paper board. Hot melt adhesives, useful for producing corrugated paper board, must have 
high bond strength under conditions of shock, stress, high humidity, and extremes of temperature encountered in 
transportation and storage. In addition, the melt point, wetting time, initial tack, setting time, pot life, and general handling 
qualities on automatic corrugated board machinery are essential considerations. 

At present, it is very desirable to recycle paper, paper products, and other disposable products to conserve material 

20 resources and to avoid large additions to landfill space. It is thus a general practice in the paper industry to recover 
the used and waste corrugated material and repulp the material for use in the preparation of other materials such as 
cardboard. The use of polyolefin hot melt adhesives to close or seal cartons made from corrugated material has pre- 
sented problems in regard to repulpability of the used boxes or cartons (see U.S. Patents 4,070,316; 4,127,619; 
4,146,521; 4,460,728; 4,471,086; and 4,886,853). In fact, all the presently available hot melt and pressure sensitive 

25 adhesives are largely water insoluble and very difficult to disperse during the repulping process. This fact makes certain 
paper products, in which adhesives are necessarily utilized, unattractive since failure to disperse the insoluble adhe- 
sives results in lower quality recycled paper having variable composition and nonuniformity and thus, lower product 
value. 

One approach to avoid the presence of insoluble adhesives in the recycled paper products is to use adhesives 

30 whose density is different from the density of water and pulp in water, thus permitting gravitational separation. However, 
this requires separation steps which can increase the recycling costs of the paper products containing adhesives. 

Another approach could be to use a water soluble adhesive that would be separated from the pulp and dispersed 
into the water during repulping. This type of adhesive would remain in the water when the pulp is recovered. However, 
presently available water soluble or dispersible adhesives are 'natural" adhesives such as dextrins, cellulose gums, 

35 and animal glues derived from the hides and bones of animals and these adhesives have lower strength, fail to adhere 
well to paper and wood stocks with coatings or heavy ink applications, and sometimes require special treatment and 
handling because of their high viscosity. Therefore, the use of these adhesives, while being easily recyclable, is quite 
low due to poor adhesive characteristics. Attempts to produce synthetic water-dispersible hot melt adhesive compo- 
sitions have heretofore been unsuccessful due to resulting poor adhesive properties such as thermal stability, low 

<o strength, poor viscosities and low cold flow resistance. Additionally costs and ease in manufacturing have precluded 
their use (see U.S. Patents 3,919,176 and 5,098,962). 

In addition to paper and paper products, there are many disposable products, such as diapers, in which hot melt 
adhesives are used. The use of current hot melt adhesives in these products complicate attempts to recycle products 
and separate out the insoluble sticky hot melt adhesives. 

45 in light of the above, it would be very desirable to produce a water-dispersible adhesive, particularly a hot melt 

adhesive, at reasonable costs that maintains the desirable properties of presently available adhesives. 

Summary of the Invention 

50 The water-dispersible adhesive composition according to the present invention comprises a branched water<lis- 

persible polyester composition made of the residues or moieties of reaction products; 

(I) at least one difunctional dicarboxylic acid which is not a sulfomonomer; 

(II) 2 to 15 mol percent, based on the total of all acid, hydroxy! and amino equivalence, of residues of at least one 
55 difunctional sulfomonomer containing at least one sulfonate group bonded to an aromatic ring wherein the func- 
tional groups are hydroxy I, carboxyl, or amino; 

(III) at least one diol or a mixture of a diol and a diamine comprising: 
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(A) 0.1 to 85 mol percent, based on the total mol percent of diol moieties or diol and diamine moieties, of a 
diol or diamine having the formula H(-OCH 2 CH 2 -) n OH and HRN({OH 2 CH 2 0}) n NHR wherein n is 2 to 20 and 
R is hydrogen or CyC$ alkyl provided that the mol percent of such moieties is inversely proportional to the 
value of n; 

s (B) 0.1 to 15 mol percent, based on the total mol percent of diol moieties or diol and diamine moieties, of 

moieties of a polyethylene glycol) having the formula H(-OCH 2 CH 2 -) n OH wherein n is 2 to 500, provided that 
the mol percent of such moieties is inversely proportional to the value of n; and 

(C) 0 to greater than 99 mol percent of the diol component or diol and diamine mixture being selected from 
the group consisting of a glycol and a mixture of glycol and diamine having two -NRH groups, the glycol 
jo containing two -C(R 1 ) 2 -OH groups wherein R 1 in the reactant is a hydrogen atom, an alkyl of 1 to 5 carbon 

atoms, or an aryl group of 6 to 10 carbon atoms; 

(IV) 0 to 40 mol % of a difunctional monomer reactant selected from the group consisting of hydroxycarboxylic 
acids having one -C(R-) 2 -OH group, aminocarboxylic acids having one -NRH group, aminoalkanols having one 

1$ -C(R-) 2 OH group and one-NRH group and mixtures of said difunctional reactants wherein R in the reactant is 

hydrogen or an alkyl group of 1 to 6 carbon atoms; and 

(V) 0.1 to 40 mol % of a "multifunctional" or "branch-inducing" reactant containing at least three functional groups 
selected from hydroxy I, carboxyl, amino, and mixtures thereof; 

20 the polymer containing substantially equal mol proportions of acid equivalents (100 mol %) and diol or diol and 

diamine equivalents (1 00 mol %) wherein at least 20 weight percent of the groups linking the moieties of the monomeric 
units are ester linkages and wherein the inherent viscosity is at least 0.1 dL/g measured in a 60/40 parts by weight 
solution of phenol/tetrachloroethane at 25°C and at a concentration of 0.25 g of polymer in 100 ml of the solvent, the 
glass transition temperature T g is no greater than 20°C, and the ring and ball softening point is at least 70°C. 

25 Alternatively, the water-dispersible adhesive composition according to the present invention can be a blend of two 

different polyesters that comprises: 

(1 ) 20 to 60 weight percent of the linear water-dispersible polyester composition made of the residues or moieties 
of reaction products; 

30 

(i) at least one difunctional dicarboxylic acid which is not a sulfomonomer; 

(ii) 4 to 25 mol percent, based on the total of all acid, hydroxy! and amino equivalence, of residues of at least 
one difunctional sulfomonomer containing at least one sulfonate group bonded to an aromatic ring wherein 
the functional groups are hydroxy!, carboxyl, or amino; 

35 (iii) at least one diol or a mixture of a diol and a diamine comprising: 

(A) at least 15 mol percent, based on the total mol percent of diol moieties or diol and diamine moieties, 
of a diol or diamine having the formula H(-OCH 2 CH 2 -) n OH and HRN{OH 2 CH 2 Cty n NHR wherein n is 2 to 
20 and R is hydrogen or C A -C 6 alkyl, 
40 (B) 0.1 to less than 15 mol percent, based on the total mol percent of diol moieties or diol and diamine 

moieties, of moieties of a polyfethylene glycol) having the formula H(-OCH 2 CH 2 -) n OH wherein n is 2 to 
500, provided that the mol percent of such moieties is inversely proportional to the value of n; and, 

(iv) 0 to 40 mol percent moieties of a difunctional monomer reactant selected from hydroxycarboxylic acids, 
45 aminocarboxylic acids and aminoalkanols; the polymer containing substantially equal mol proportions of acid 

equivalents (100 mol %) and diol or diol and diamine equivalents (100 mol %) wherein at least 20 weight 
percent of the groups linking the moieties of the monomeric units are ester linkages and wherein the inherent 
viscosity is at least 0.1 dl_/g measured in a 60/40 parts by weight solution of phenol/tetrachloroethane at 25° C 
and at a concentration of 0.25 g of polymer in 100 ml of the solvent; and 



so 



(2) 20 to 80 weight percent of the branched water-dispersible polyester made of the moieties of reaction products; 



(a) at least one difunctional dicarboxylic acid which is not a sulfomonomer; 

(b) one to 20 mol percent, based on the total of acid, hydroxyl and amino equivalents, of residues of at least 
55 one difunctional sulfomonomer containing at least one sulfonate group bonded to an aromatic ring wherein 

the functional groups are hydroxyl, carboxyl, or amino; 

(c) at least one difunctional reactant selected from a glycol or a mixture of glycol and diamine having two -NRH 
groups, the glycol containing two -C(R 1 ) 2 -OH groups wherein R in the reactant is hydrogen or an alkyl group 
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of 1 to 6 carbon atoms, and R 1 in the reactant is a hydrogen atom, an alkyl of 1 to 5 carbon atoms, or an aryl 
group of 6 to 10 carbon atoms; 

(d) 0 to 40 mol % of a difunctional reactant selected from hydroxycarboxylic acids having one -C(R-) 2 -OH 
group, aminocarboxylic acids having one -NRH group, amino-alcohols having one -C(R-) 2 -OH group and one 

5 -NRH group, or mixtures of said difunctionat reactants wherein R in the reactant is hydrogen or an alkyl group 

of 1 to 6 carbon atoms; and 

(e) 1 to 40 mol % of a "multifunctional" or "branch-inducing" reactant containing at least three functional groups 
selected from hydroxy I, carboxyl, amino, and mixtures thereof; 

10 wherein all stated mol percents are based on the total of all acid, hydroxyl, and amino group containing reactants 

being equal to 200 mol percent, and wherein the polymer containing a portion of the acid-group containing reactants 
(100 mol percent acid) to hydroxyl and amino-group containing reactants (100 mol %). 

The present invention also further comprises a process of applying the above water-dispersible adhesive compo- 
sition between two substrates to form a laminate. The adhesive can later be separated from the substrates in recycling 

is by repulping the entire laminate structure. This invention comprises applying the above water-dispersible adhesive 
composition in liquid form to a surface of a substrate and, while remaining in the liquid form, applying a second surface 
of a substrate to the water-dispersible adhesive composition thereby forming an article of manufacture that comprises 
the water-dispersible adhesive composition laminated between two substrates or two surfaces of a substrate. 

The present invention also comprises the bonded articles of manufacture having the adhesive composition between 

20 two substrates such as in carton sealings, corrugated board and diaper construction. 

Detailed Description of the Invention 

The applicants have unexpectedly discovered an improved adhesive composition that can be applied as a liquid 
25 dispersion (aqueous or solvent) on substrates as well as by hot melt application. The inventive adhesive composition 
not only has good aqueous adhesive properties but also has excellent hot melt adhesive properties and is totally 
recyclable when the products containing the adhesive are recycled by repulping. The present adhesive composition 
is easily repulpable and removed from the fibers from paper or wood pulp used in disposable products, particularly in 
the preferred hot melt applications. The adhesive according to the present invention permits recycling of disposable 
so products at significantly reduced processing costs without affecting the physical properties of the adhesive and resulting 
article. 

Certain water-dispersible polyester compositions are described in detail in U.S. Patents 3,734,874; 3,779,993; 
4,233,196; and 4,335,220, the disclosures of which are incorporated herein by reference in their entirety. 

The water-dispersible adhesive composition according to the present invention that can be a single polyester is a 
35 branched watered ispersible polyester made of the residues or moieties of reaction products; (I); (II); (III); (IV) and (V) 
above. 

Alternatively, the water-dispersible adhesive composition according to the present invention is a blend of two dif- 
ferent polyesters that comprises: (1 ) 20 to 80 weight percent of the linear water-dispersible polyester composition made 
of the residues or moieties of reaction products; (i); (ii); (iii); and (iv) above and (2) 20 to 80 weight percent of the 

40 branched water-dispersible polyester made of the moieties of reaction products; (a); (b); (c); (d); and (e) above. 

Although the inventive single polyester water-dispersible adhesive composition and the inventive water-dispersible 
adhesive composition that is a blend of two different polyesters have different amounts of monomers and a different 
mix of groups of monomers, some specific groups of suitable monomers and preferred monomers of these groups are 
the same as is illustrated below. 

45 The sulfonate-containing, water-dispersible, adhesives and polyesters of this invention comprise polyesters, in- 

cluding polyeste ram ides, having repeating, alternating residues or moieties of one or more dicarboxylic acid which is 
not a sulfomonomer and one or more diols or a combination of one or more diols and one or more diamines wherein 
the mol percentages are based on 100 mol percent dicarboxylic acid residues and 100 mol percent diol or diol and 
diamine residues, for a total of 200 mol percent. Alternatively, the polyesters can include residues of monomers having 

50 mixed functionality such as hydroxycarboxylic acids, aminocarboxylic acids and/or aminoalkanols. 

Examples of suitable difunctional dicarboxylic acid monomers used to make the residue of (I), (i), and (a) include 
aliphatic dicarboxylic acids, alicyclic dicarboxylic acids, aromatic dicarboxylic acids, or mixtures of two or more of these 
acids. Examples of preferred suitable dicarboxylic acids include succinic; glutaric; adipic; azelaic; sebacic; fumaric; 
maleic; itaconic; 1 ,4-cyclohexanedicarboxylic; 1,3-cyclohexanedicarboxylic; phthalic; terephthalic; and isophthalic. If 

55 terephthalic acid is used as the dicarboxylic acid component of the polyester, superior results are achieved when at 
least 5 mol percent of one of the other acids is also used. It should be understood that the use of the corresponding 
acid anhydrides, esters, and acid chlorides of these acids is included in the term "dicarboxylic acid". 

The difunctional sulfo-monomer component of (II), (ii), and (b) is preferably a dicarboxylic acid or ester thereof 
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containing a metal sulfonate group or a glycol containing a metal sulfonate group or a hydroxy acid containing metal 
sulfonate group. The cation of the sulfonate salt can be NH 4 + , or the metal ions Li + , Na + , K + , Mg ++ , Ca ++ , Cu ++ , Ni ++ , 
Fe ++ , Fe +++ and the like. 

Residue or reactant (II), (ii), and (b) in the polyester of the present invention is a difunctional monomer containing 
5 a -S0 3 M group attached to an aromatic nucleus, wherein M is hydrogen, NH 4 + , or a metal ion. The difunctional monomer 
component may be either a dicarboxylic acid or a diol adduct containing a -S0 3 M group. The cation of the sulfonate 
salt group can be NH 4 + , or the metal ions Li + , Na + , K + , Mg ++ , Ca ++ , Cu ++ , Ni ++ , Fe ++ , Fe +++ and the like. Preferred are 
monovalent cations, such as NH 4 + , Li+ Na\ and K + , when stability in water is desired. 

The -SO3M group is attached to an aromatic nucleus, examples of which include benzene, naphthalene, anthra- 
10 cene, diphenyl, oxydiphenyl, sulfonyldiphenyl, and methylenediphenyl. 

The cationtc portion of a nonmetallic sulfonate group optionally present in reactant (II), (ii), and (b) is a nitrogen- 
based cation derived from nitrogen-containing bases which may be aliphatic, cycloaliphatic or aromatic basic com- 
pounds that have ionization constants in water at 25°C of 10" 3 to 10 -10 , preferably 10* 5 to 10" 8 . Especially preferred 
nitrogen-containing bases are ammonia, dimethylethanolamine, diethanolamine, triethanolamine, pyridine, morpho- 
is line, and piperidine, due to availability, cost, and usefulness. Such nitrogen-containing bases and cations derived there- 
from are described in U.S. Patent No. 4,304,901, the disclosure of which is incorporated herein by reference in its 
entirety. 

It is preferred that reactant (II) be present in a concentration of 4 to 12 mol percent, more preferably 6 to 10 mo! 
percent, with a mol percent of 8 being most preferred based on total acid equivalents. At amounts below 4 mol percent 
20 the polyester is less repulpable whereas at amounts above 1 2 mol percent the polyester is a little too water-sensitive. 

It is preferred that reactant (ii) and, independently, reactant (b) be present in an amount of 2 to 25 mol percent, 
more preferably 4 to 15 mol percent, based on the total acid equivalents. 

Examples of preferred diols of (III) (A) and (iii) (A), due to availability, include diethylene glycol, triethylene glycol, 
and mixtures thereof. The preferred concentration of (III) (A) is 10 to 80 mol percent, however, when these are the 
25 preferred diols of (III) (A) the concentration is 20 to 80 mol percent. At amounts outside this range of 20 to 80 the 
polyesters have lower softening points and higher Tg than what is most desired. 

The moieties of (III) (A) and (iii) (A) can be the same as (III) (B) and (iii) (B), respectively, when the value n is low. 
However, it is preferred that (B) be a different moiety and be a poly(ethylene glycol). Examples of suitable poly(ethylene 
glycols) of (III) (B) and (iii) (B) include relatively high molecular weight polyethylene glycols, some of which are available 
30 commercially under the designation "Carbowax" (trademark), a product of Union Carbide. Poly( ethylene glycols) having 
molecular weights of from 500 to 5000 are especially suitable. 

The moieties of (B) are preferably at a concentration of 1 to 5 mol percent, particularly when n is 10 to 30, due to 
the preferably higher softening points. The remaining portion of the glycol component of (III), (iii), and (c) can consist 
of aliphatic, alicyclic, and aralkyl glycols. Examples of these glycols include neopentyl glycol; ethylene glycol; propylene 
35 glycol; 1,3-propanediol; 2,4-dimethyl-2-ethylhexane-1,3-diol; 2,2-dimethyl-1,3-propanediol; 2-ethyl-2-butyl-1,3-pro- 
panediol; 2-ethyl-2-isobutyl-1,3-propanediol; 1,3-butanediol; 1 ,4-butanediol; 1 ,5-pentanediol; 1 ,6-hexanediol; 2,2,4-tri- 
methyl-1,6-hexanediol; thiodiethanol; 1 ,2-cyclohexanedimethanol; 1,3-cyclohexanedimethanol; 1 ,4-cyciohexaned- 
imethanol; 2,2,4,4-tetramethyM ,3-cyclobutanediol; p-xylylenediol and neopentyl glycol. Copolymers may be prepared 
from two or more of the above glycols. Preferred glycols, due to availability, cost, and usefulness, include neopentyl 
40 glycol, ethylene glycol, 1 ,3-propane diol, 1 ,4-butane diol, 1 ,6-hexane diol and cyclohexane dimethanols. 

Advantageous examples of difunctional monomer component of (III) and (c) which are diamines include ethylen- 
ediamine; hexamethylenediamine; 2,2,4-trimethylhexamethylenediamine; 4-oxaheptane-1 ,4-diamine, 4,7-dioxade- 
cane-1,10-diamine; 1,4-cyclohexanebismethylamine; 1,3-cyclohexanebismethylamine; heptamethylenediamine; do- 
decamethylenediamine, etc. 

45 The amount of the moieties III (C) present in the polyester is preferably a minor amount up to 99 mol percent, more 

preferably 20 to 80 mol percent with a mot percent of 30 to 70 being more preferred due to the preferred balance 
between the desired lowTg and the desired high softening point. 

Advantageous difunctional components which are aminoalcohols or aminoalkanols include aromatic, aliphatic, 
heterocyclic, and other types in regard to component (IV), (iv) and (d). Specific examples include 5-aminopentanol- 
50 1 ,4-aminomethylcyclohexanemethanol, 5-amino-2-ethyl-pentanol-1 , 2-(4-p-hydroxyethoxyphenyl)-1 -aminoethane, 
3-amino-2,2-dimethylpropanol, hydroxyethylamine, etc. Generally these aminoalcohols contain from 2 to 20 carbon 
atoms, one -NRH group and one -CR 2 -OH group. 

Advantageous difunctional monomer components which are aminocarboxylic acids include aromatic, aliphatic, 
heterocyclic, and other types in regard to component (IV), (iv), and (d) and include lactams. Specific examples include 
55 6-aminocaproic acid, its lactam known as caprolactam, omega aminoundecanoic acid, 3-amino-2-dimethylpropionic 
acid, 4-(P-aminoethyl)benzoic acid, 2-(p-aminopropoxy)benzoic acid, 4-aminomethylcyclohexanecarboxy lie acid, 2-(|i- 
aminopropoxy)cyclohexanecarboxylic acid, etc. Generally, these compounds contain from 2 to 20 carbon atoms. 
These moieties (IV) (iv) and (d) are less preferred, due to cost and performance, but they can be present. The 
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concentration of these moieties is preferably below 20 mol percent, more preferably below 10 mol percent, including 
zero. 

Preferred water dispersible linear polyesters of (1) in the polyester blend contain diacid monomer residues that 
are 75 to 90 mol percent isophthalic acid residues, and 1 0 to 25 mol percent 5-sodiosulfoisophthalic acid monomer 
s residues; and diol monomer residues of 45 to 1 00 mol percent diethylene glycol monomer residues and 0 up to 55 mol 
percent 1 ,4-cyclohexanedimethanol. 

The more preferred water dispersible linear polyesters of (1 ) have an inherent viscosity of 0. 1 to 0.6, preferably 
0.2 to 0,5, and a Tg range of 25 to 88°C, preferably 29 to 55°C. 

The branched water dispersible polyester of (2) is made of the moieties of the reaction products (a), (b), (c), (d), 
10 and (e) above. 

Related branched water-dispersible polyesters of (2) above are disclosed in U.S. Patent 5,218,042, the disclosure 
of which is incorporated herein by reference in its entirety. U.S. Patent 5,218,042 is directed towards increasing the 
stability of dispersions in water and thus endcaps the acid groups or forms a diol adduct of a dicarboxylic sulfomonomer 
to maintain dispersion stability. However, the present inventive compositions are not directed towards maintaining a 
is stable emulsion, simply producing an emulsion by pulping and dissolving the hot-melt adhesive in water until it is 
separated from the fibers. Therefore, endcapping and forming a diol adduct of the sulfomonomer is not a requirement 
for the present invention. 

The polyester compositions are branched by virtue of the presence of a multifunctional reactant (V) and (e) that 
contains at least three functional groups selected from hydroxy!, carboxyl, and amino. Examples of preferred multi- 

20 functional reactants of (V) and (e) are trimethylpropane (TMP), trimethylolethane (TME), glycerine, pentaerythritol, 
erythritol, threitol, dipentaerythritol, sorbitol, trimellitic anhydride, pyromellitic dianhydride, and dimethylolpropionic acid 
with TMP being most preferred, due to availability and effective results. 

The amount of this branching agent (V) and (e) is preferably below 20 mol percent, more preferably below 10 mol 
percent, (including the range for (V) of 0.5 to 10), with a concentration of 1 to 7 or 2 to 6 mol percent being most 

25 preferred. At very high amounts of branching agent the polyester is prone to gelation whereas at low amounts, such 
as below 0.5 and 0.1 , the polyester has poorer performance and properties. 

The dispersible linear polyester composition of (1 ) is blended with the branched water-dispersible polyester com- 
position of (2) at temperatures greater than 200°C, preferably 225°C, for at least one hour. In the adhesive blend 
composition according to the present invention the relative amounts of the two polyesters vary from 20 to 80 weight 

30 percent of the polyester of (1 ) and 20 to 80 weight percent of the polyester of (2). The concentration of these two 
polyesters in the hot melt adhesive composition according to the present invention is preferably greater than 30 but 
less than 80 weight percent polyester of (1 ) and greater than 20 but less than 70 weight percent of the polyester of (2). 
The concentration of the two polyesters is more preferably 40 to 77 weight percent (1) and 23 to 60 weight percent of 
(2), even more preferably 60 to 75 weight percent of (1 ) and 25 to 40 weight percent of (2) with a concentration of the 

35 two polyesters in weight percent of 70 (1) and 30 (2) being most preferred. Higher amounts of the polyester of (1) 
increase the melting point of the final adhesive composition. At amounts of the polyester of (1) higher that 80 weight 
percent, the adhesive has too high of a melting point to be practical. Higher amounts of the polyester of (2) decrease 
the melting point of the final adhesive. At amounts of the polyester of (2) higher that 80 weight percent, sometimes 
higher than 70, the adhesive has too low of a melting point to be practical. 

40 The polyesters according to the present invention preferably have at least 50 weight percent of the linking groups 

linking the moieties of the monomeric units being ester linkages, more preferably at least 90 weight percent, with an 
ester linkage weight percent of 100 being most preferred. 

The water-dispersible polyesters described herein have an inherent viscosity of at least 0.1 dL/g, preferably 0.2 
to 0.5 dL/g, measured in a 60/40 parts by weight solution of phenol/tetrachloroethane at 25°C and at a concentration 

45 of 0.25 g of polymer in 100 ml of solvent. 

The final adhesive compositions preferably have a number average molecular weight of 2,000 to 20,000 more 
preferably 3,000 to 10,000. Although it is desirable to have as high a molecular weight as possible to achieve the 
maximum physical properties, such as tensile strength and peel strength, the melt viscosity also increase as molecular 
weight increases. Therefore, at very high molecular weights the melt viscosity is too high for many useful applications. 

50 The preferred Tg of the adhesive composition according to the present invention is below 1 0°C and more preferably 

varies from 4 to -20°C, with a Tg of 4 to -13°C being most preferred. The Tg (glass transition temperature) of the 
adhesive compositions of the present invention are preferably as low as possible. Thus Tgs below 4°C and even below 
0°C are preferred. Tgs of greater than 0°C have generally higher ring and ball softening point (RBSP) and heat resist- 
ance but are not as flexible. A low Tg means that the adhesive compositions will not be brittle, thus, cartons adhered 

55 together with the adhesive compositions of the present invention when impacted, even at extremely cold temperatures 
will not shatter and thus maintain adhesion. However, extremely low Tgs are not easily obtained or at least not easily 
obtained without greatly affecting some other property, such as lowering the ring and ball softening point. 

The hot melt adhesive composition according to the present invention preferably has a viscosity of 1 ,500 to 30,000 
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centipoise (1 .5 to 30 Pa-s) at 350°F (1 77°C), more preferably 3,000 to 15,000 cP (3 to 15 Pa-s) at 350°F (177°C) due 
to ease in application. 

The ring and ball softening point (RBSP) of the adhesive composition of the present invention is preferably at least 
80°C, more preferably 80 to 100°C. The high temperatures of RBSP are better since this means at higher storage 

5 temperatures delamination will not occur. (High RBSP provides delamination resistance). 

The adhesive compositions according to the present invention are particularly useful due to their good combination 
of properties and are suitable for use as adhesives for many substrates including non woven assemblies (such as non 
woven polypropylene), paper products (such as paper and paperboard), and wood pulp and are easily recyclable and 
repulpable. The hot melt adhesives according to the present invention are recyclable/repulpable and improved over 

io prior art repulpable hot melt adhesive compositions in that the set time, temperature sensitivity, compatibility stability 
on storage, shear strength, tensile strength, viscosity, and cold flow resistance are improved. 

The adhesive composition according to the present invention is applied to one substrate with a second substrate 
being placed on top of the adhesive forming an article having the adhesive laminated between two substrates. 

The adhesive composition according to the present invention can be applied in liquid form in solvent or in an 

is aqueous solution at a concentration of 10 to 70 weight percent with the remainder being solvent or water or mixtures 
thereof. Surfactants and other additives can also be present to aid in the dispersibility of the adhesive composition. 
When applied as a solution, the adhesive compositions are generally applied by conventional processes, such as 
extrusion coating, spray coating, roll coating, brush coating, dip coating, etc. 

The adhesive composition according to the present invention is preferably used as a hot melt adhesive. The hot 

20 melt adhesive composition is preferably applied in the melt at a temperature of 1 50 to 200°C to a surface of a substrate 
and, while remaining molten and pliable, applying a second surface of a substrate to the water-dispersible hot melt 
adhesive composition thereby forming an article of manufacture that comprises the water<Jispersible hot melt adhesive 
composition laminated between two substrates or two surfaces of a substrate. 

The adhesive compositions of the present invention are preferably not crosslinked since that would impair their 

25 water dispersibility and repulpability. However, they could be crosslinked, to a certain extent with diisocyanates to 
improve strength and heat resistance although this is less preferred. 

The adhesive composition according to the present invention can also contain standard additives including stabi- 
lizers, preferably 0.1 to 0.5 weight percent stabilizers. Suitable stabilizers include the antioxidant type and generally 
consist of sterically hindered phenols, or sulfur or phosphorous substituted phenols. An especially useful antioxidant 

30 is Irganox 1010 (trademark) (from Ciba-Geigy, Hawthorne, NY) which is a pentaerythritol tetrakis-3(3,5-ditertiarybutyl- 
4-hydroxyphenyl)propionate. 

Additional additives can be added to raise and lower Tg and RBSP. These include, for example, elastomers, plas- 
ticizers, low molecular weight polyolefins, resins, and tackifiers. Although, elastomers can be added to the polyester 
composition, the presence of such elastomers may be adverse to certain desired properties of the composition. There- 

35 fore, it is preferable that the composition of the present invention contain substantially no elastomer. Additionally, the 
plasticizers such as DOR DOTP, phenols, glycols, phthalate esters and the like that can be added, can distract from 
the heat resistance of the final composition lowering the RBSP 

Other additives such as UV light absorbers, nucleating agents, colorants, pigments, solvents, and fillers can be 
present in small amounts as needed and known in the adhesive art. 

40 Tackifiers are added to the polyester composition to prevent cold flow and increase the softening point. Tackifiers 

are typically selectedf rom at least one of the groups consisting of hydrocarbon resins, synthetic polyterpenes, functional 
copolymers, and rosin esters. Hydrocarbon resins are disclosed in U. S. Patent No. 3,850,858 and functional copoly- 
mers, such as styrene-co-maletc anhydride, are well known in the art. Hydrocarbon resins, prepared according to U. 
S. Patent 3,701,760, polyterpenes, and rosin esters can be used alone or in combinations. These tackifying resins, 

45 which preferably have softening points of at least 100°C and most preferably 120°C, can be used in amounts of 10% 
to 50% by weight of the adhesive composition, preferably 25% to 40% by weight. Suitable resins and rosin esters are 
the terpene polymers having a suitable ring and ball softening point such as the polymeric, resinous materials including 
the dimers as well as higher polymers obtained by polymerization and/or copolymerization of terpene hydrocarbons 
such asthealicyclic, monocyclic, and bicyclic monoterpenes and their mixtures, including allo-ocimene, carene, isomer- 
ic ized pinene, pinene, dipentene, terpinene, terpinolene, limonene, turpentine, a terpene cut of fraction, and various 
other terpenes. Commercially available resins of the terpene type include the Zonarez (trademark) terpene B-series 
and 7000 series from Arizona Chemical. Also included are the rosin esters with acid numbers above 5 such as the 
Zonatac (trademark) resins from Arizona Chemical. Particularly useful materials are terpene mixtures containing a 
mixture of sulphate terpene, and at least 20% of at least one other terpene selected from the group consisting of pinene, 

55 limonene, or dipentene. 

These adhesive compositions can also be modified to increase the RBSP and reduce cold flow by including ad- 
ditives such as precipitated calcium carbonates and silicas such as fumed silica. A suitable fumed silica comes from 
Cabot Corp. as CABOSIL (trademark). 



7 



EP 0 737 233 B1 

The present copolyester composition can be modified with random or alternating styrenic copolymers useful in the 
compositions of this invention and may be prepared by any of the several methods available for their synthesis. For 
example, the copolymers may be obtained by solution copolymerization directly from the respective monomers by the 
incremental additions of the more reactive monomer as taught by U.S. Patent No. 2,971 ,939 or by a continuous recycle 

s polymerization process described in U.S. Patent Nos. 2,769,804 and 2,989,517. Suitable commercially available ran- 
dom or alternating copolymers include the "Dylark" (trademark) styrene/maleic anhydride copolymers. Suitable blocked 
copolymers for example from Shell Chemical, include Kraton (trademark) FG-1 901 X or Kraton FG-1 921 X linear styrene 
ethylene-1-butene styrene blocked copolymers. In formulating adhesives or sealants for use herein, the blocked co- 
polymers should be used of 5-20%, preferably 7-12%. 

10 Modified polyolefins suitable for use in the present invention are prepared by reacting a polyolefin with unsaturated 

polycarboxylic acid, anhydride or esters thereof, such as maleic anhydride. In formulating adhesive or sealants for use 
herein the modified polyolefins should be used in low amounts from 3-1 5% preferably 5-9%. These modified polyolefins 
can enhance heat resistance of the composition. 

The adhesive composition of this invention can be prepared using one or more modifiers to the branched copol- 

15 yester, by blending with the polyester at melt temperatures of 177-200°C and mixing until a homogeneous mixture is 
obtained. A cowles stirrer provides effective mixing for these preparations. 

The following examples are intended to illustrate the present invention but are not intended to limit the reasonable 
scope thereof. 

20 Examples 

In the following examples GEL Permeation Chromatography (GPC) is used for determination of the molecular 
weight distribution averages: Mw, Mn, Mw/Mn (polydispersity), and Mz. 

In the following examples the Peel Adhesion Failure Temperature was determined according to the following pro- 
25 cedure to find the 180° peeling tension fail. This is determined by subjecting a specimen to a continuous dead weight 
loading of 100 grams per inch (2.54 cm) of bond width for 10 minutes at a given temperature. 

The adhesive is laminated onto 30 pound (1 3.6 kg) kraft paper to a thickness of 1 mil (2.54 x 1 0* 3 cm) and a width 
of 1 .5 inches (3.8 cm). Another section of kraft paper is placed on top of the adhesive laminate. The test specimen is 
heat sealed at 122°C at 25 psi (0.17 kPa) for 0.2 seconds. Three specimens are prepared. The bonded peel specimens 
30 must condition overnight in a laboratory at 23°C at 50% humidity before testing. The oven temperature is set at 14°C, 
the three specimens are placed therein, and a 100 gram weight is attached to each. The specimens are conditioned 
in the oven for 10 minutes, and the temperature is then raised 4°C at 10 minute intervals. The Peel Adhesion Failure 
Temperature is the temperature in degrees C at failure (3 test average). 

35 Example 1 - Preparation and Testing of Branched Polyester 

Control; A 1000 ml_ round bottom flask equipped with a ground-glass head, agitator shaft, nitrogen inlet, and a 
sidearm was charged with 139.4 grams (0.84 mole) of isophthalic acid, 23.4 grams (0.1 6 mole) adipic acid, 95.4 grams 
(0.90 mole) diethylene glycol, 31.2 grams (0.30 mole) neopentyl glycol, 6.7 grams (0.05 mole) trimethylol propane, 

40 10.0 grams (0.01 mole) of poty(ethylene glycol), MW = 1000, and 1.05 mL of a 1 .46% (w/v) solution of titanium iso- 
propoxide in n-butanol. The flask was purged with nitrogen and immersed in a Belmont metal bath at 200°C for 90 
minutes and 220°C for an additional 90 minutes under a slow nitrogen sweep with sufficient agitation. After elevating 
the temperature to 280° C a vacuum <= 0.5 mm was installed 11 minutes to perform the polycondensation. The vacuum 
was then displaced with a nitrogen atmosphere and the polymer was allowed to cool after removing the flask from the 

45 metal bath. An inherent viscosity of 0.371 dL/g was determined for the recovered polymer according to ASTM D3835-79 
and a glass transition temperature of 3°C was obtained from thermal analysis by DSC. The polymer was clear and 
amorphous. Molecular weights as determined by GPC were: Mn = 10,400, Mw = 32,250, and Mz = 104,150. The 
properties of this resin are illustrated in Table 1. This sample when placed in tap water, pH approximately equal to 8, 
was insoluble and would not be suitable for application as a repulpable adhesive. 

so 

Example 2 - Preparation of Branched Water-Dispersible Polyester 

A 1000 mL round bottom flask equipped with a ground-glass head, agitator shaft, nitrogen inlet, and a sidearm 
was charged with 192.0 grams (1.15 moles) of isophthalic acid, 35.1 grams (0.24 mole) adipic acid, 31 .1 grams (0.105 
55 mole) dimethyl-5-sodiosulfoisophthalate, 1 43. 1 grams (1 .35 mole) diethylene glycol, 46.8 grams (0.45 mole) neopentyl 
glycol, 10.05 grams (0.075 mole) trimethylol propane, 30.0 grams (0.03 mole) of poly(ethylene glycol), MW = 1000, 
and 1 .67 mL of a 1 .46% (w/v) solution of titanium isopropoxide in n-butanol. The flask was purged with nitrogen and 
immersed in a Belmont metal bath at 200°C for 90 minutes and 220°C for an additional 90 minutes under a slow 
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nitrogen sweep with sufficient agitation. After elevating the temperature to 280° C a vacuum <= 0.5 mm was installed 
for 15 minutes to perform the polycondensation. The vacuum was then displaced with a nitrogen atmosphere and the 
polymer was allowed to cool after removing the flask from the metal bath. An inherent viscosity of 0.258 dl/g was 
determined for the recovered polymer according to ASTM D3B35-79 and a glass transition temperature of 9°C was 
5 obtained from thermal analysis by DSC. The clear polymer was stabilized with 0.3 grams of Irganox 1010. Molecular 
weights as determined by GPC were: Mn = 6,500, Mw = 13,200, and Mz = 20,800. The properties of this resin are 
illustrated in Table 1 . 

Example 3 - Preparation of Branched Water-Dispersible Polyester 

10 

A 1000 ml_ round bottom flask equipped with a ground-glass head, agitator shaft, nitrogen inlet, and a sidearm 
was charged with 184.0 grams (0.92 moles) of dimethyl cyclohexanedicarboxylate, 23.7 grams (0.24 mole) dimethyl- 
5-sodiosutfoisophthalate, 95.4 grams (0.90 mole) diethylene glycol, 31.2 grams (0.30 mole) neopentyl glycol, 6.70 
grams (0.05 mole) trimethylol propane, and 1.17 mL of a 1.46% (w/v) solution of titanium isopropoxide in n-butanol. 

15 The flask was purged with nitrogen and immersed in a Belmont metal bath at 200°C for 90 minutes and 220°C for an 
additional 90 minutes under a slow nitrogen sweep with sufficient agitation. After elevating the temperature to 280° C 
a vacuum <= 0.5 mm was installed for 10 minutes to perform the polycondensation. The vacuum was then displaced 
with a nitrogen atmosphere and the polymer was allowed to cool after removing the flask from the metal bath. An 
inherent viscosity of 0.210 dL/g was determined for the recovered polymer according to ASTM D3835-79 and a glass 

20 transition temperatu re of -4°C was obtained from thermal analysis by DSC. The polymer was clear and nearly colorless. 
Molecular weights as determined by GPC were: Mn = 5,800, Mw = 10,400, and Mz = 15,500. The properties of this 
resin are illustrated in Table 1. 

Example 4 - Preparation of Branched Water-Dispersible Polyester 

25 

A 1000 mL round bottom flask equipped with a ground-glass head, agitator shaft, nitrogen inlet, and a sidearm 
was charged with 128.0 grams (0.77 mole) of isophthalic acid, 23.4 grams (0.16 mole) adipic acid, 23.7 grams (0.08 
mole) dimethyl-5-sodiosulfoisophthalate, 95.4 grams (0.90 mole) diethylene glycol, 31.2 grams (0.30 mole) neopentyl 
glycol, 6.70 grams (0.05 mole) trimethylol propane, 10.0 grams (0.01 mole) of poly(ethylene glycol), MW = 1000, and 

30 1.09 mL of a 1.46% (wAf) solution of titanium isopropoxide in n-butanol. The flask was purged with nitrogen and im- 
mersed in a Belmont metal bath at 200°C for 90 minutes and 220°C for an additional 90 minutes under a slow nitrogen 
sweep with sufficient agitation. After elevating the temperature to 280°C a vacuum <= 0.5 mm was installed for 10 
minutes to perform the polycondensation. The vacuum was then displaced with a nitrogen atmosphere and the polymer 
was allowed to cool after removing the flask from the metal bath. An inherent viscosity of 0.226 dL/g was determined 

35 for the recovered polymer according to ASTM D3835-79 and a glass transition temperature of 1 3°C was obtained from 
thermal analysis by DSC. The clear polymer was stabilized with 0.3 grams of Irganox 1010. Molecular weights as 
determined by GPC were: Mn = 7,300, Mw = 14,000, and Mz = 22,600. The properties of this resin are illustrated in 
Table 1. 
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Example 5 - Repulpability Test (Neutral) * 

Approximately 10 grams of each of the adhesives in Examples 2,3 and 4 were melted, dyed, and coated onto 
white bond copier paper to a thickness of 1 .5 to 3.0 mils (0.04 to 0.08 mm) with a wire wound rod. The coated paper 

5 was then cut to obtain a piece weighing 12 grams. The weighed coated paper was then torn into 1 M by 1 " (2.54 cm by 
2.54 cm) pieces and placed into approximately 1000 ml_ of tap water in the bowl of a laboratory blender to obtain a 
solids to liquid consistency of ~1 .2% and soaked from 1 to 4 hours. The coated paper and water were agitated at 500 
rpm for 10 minutes, at 1 ,000 rpm for 10 minutes, and 1,500 rpm for 10 minutes. Following agitation, a portion of the 
slurry was removed from the bowl and diluted to produce a 0.7% solids mixture. This mixture was stirred for 30 seconds 

10 and quickly poured into a Buchner funnel that contains a 100 mesh polyester screen. A vacuum pump was attached 
for a short interval until the water was evacuated from the funnel and a handsheet was formed. The handsheet and 
screen were then removed from the funnel and excess water was blotted away with Watman 5 filter paper. The hand- 
sheet was then weighted and dried on a warm hot plate. The dried handsheet was then inspected for "stickies 11 using 
both transmitted and reflected light. 

1$ All three examples were completely dispersible, in that during the hour soak in a room temperature neutral solution 

all dyed coating samples completely separated from copy paper. During agitation, the solution was foamy and a sweet 
odor was noticed. No adhesive residue (stickies) were on the hand sheet. Thus, there was complete repulpability. This 
test showed that the compositions in Examples 2, 3 and 4 were highly water dispersible and repulpable under neutral 
conditions. 

20 

Example 6 - Repulpability in alkaline solution * 

An alkaline solution was prepared by adding 6.2 g of NaOH pellets, 3 g of tetrasodium pyrophosphate (TSPP) and 
0.6 ml of Triton (trademark) x-100 surfactant to 400 ml of H 2 0 at room temperature. The solution was warmed on a 

25 hot plate to 27°C. When the TSPP had dissolved, it was diluted to 1000 ml and adjusted to a pH of 9-12 with H 2 0 or 
base. The solution was then brought to 85°C and then 1° x 1 " (2.54 x 2.54 cm) pieces of coated paper from Examples 
2, 3 and 4 prepared as in Example 5 were added as the solution was slowly stirred at the blend station. When coated 
paper began to de-fiber, the mixer speed was adjusted to give a gentle rolling of slurry. Mixing was continued for 15-30 
minutes. After defibering for 15-30 minutes, slurry was diluted to 1000 ml and stirred thoroughly to assure a uniform 

30 suspension. The handsheet was formed as in Example 5. The degree of adhesive repulpability was evaluated as in 
Example 5. 

All three examples were completely dispersible, in that dyed coating sample began separating from the copy paper 
within 5 minutes of entering the heated (85°C) alkaline solution. During the 30 minute agitation the coating completely 
dispersed throughout solution. There was a pale orange color visible in handsheet; however, no adhesive residue 
35 (stickies) was on hand sheet. Thus, there was complete repulpability. The results indicate that Examples 2, 3 and 4 
are repulpable under alkaline conditions. 

Example 7 - Dispersibility of Adhesive Coated Wood Pulp 

40 Wood pulp (5 grams) taken from a Huggies (trademark) brand diaper from Kimberly Clark, was coated with 1 .5 

grams of the adhesive from Examples 2, 3 and 4 at 350°F (177°C). The adhesive coated wood pulp was placed in one 
liter of tap water (pH 7.9) at room temperature for one hour with hand stirring approximately every 10 minutes. The 
slurry was poured through a 600 ml_ Hirsch funnel pulled under vacuum at 25 psi (0.17 kPa) until water is completely 
removed out of the funnel. The wood pulp remained in the funnel without any sign of adhesive present in the funnel. 

45 All of the adhesive passed through the funnel into the container with the water. 

Example 8 - Solubility of Examples 2, 3 and 4 

A one gram sample of each polyester from Examples 2, 3, and 4 was placed in tap water (pH 8.0), deionized water 
50 (pH 7.2) and two simulated body fluids. The first simulated body fluid containing 10 gins, sodium chloride, 4 gins, 
ammonium carbonate, 1 gm disodium hydrogen phosphate, and .25 grams histidine monohydrochtoride, dissolved in 
1 liter of deionized water, with a final pH 8.0. The second simulated body fluid containing 10 grams sodium chloride, 
1 gram lactic acid, and 1 gram disodium hydrogen phosphate, and .25 gram histidine monohydrogenchloride, dissolved 
in 1 liter deionized water, with a final pH of 3.9. 
55 Test Results 

Examples 2, 3, and 4 dissolved in less than one hour immersion in tap water and deionized water and remained 
insoluble in simulated body fluid solution after 24 hours immersion. 

*Tappi, 1993, Hot Melt Symposium Procedure, Barrett 
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The following examples 1 B through 9B are examples of the adhesive composition according to the present inven- 
tion that is a blend of two polyesters. These examples were tested according to the test used in the prior examples 
except for Gel Permeation Chromatography (GPC) which used a polystyrene standard. 

GPC is used for determination of the molecular weight distribution averages: Mw, Mn, Mw/Mn (polydispersity), and 
5 Mz. Approximately 60 milligrams of sample is weighed and dissolved in 20 ml. of tetrahydrofuran (THF) containing 
toluene (internal std.) at a level of 0.3% (v/v). The sample is filtered (if necessary) and then run on the GPC system. 
The data system generates a report showing: (1x) the molecular weight distribution averages, (2x) a time slice report, 
and (3x) standard, purchased from Polymer Laboratories, covering a molecular weight range of 580 to 1 ,030,000. The 
mode of calibration is "Narrow MW Standard Peak Positions". 

10 

Example 1B - Preparation of Linear Water-Dispersible Polyester Composition 1 

A 500-mL, round bottom flask equipped with a ground-glass head, an agitator shaft, nitrogen inlet, and a sidearm 
was charged with 73.87 g (0.445 mol) of isophthalic acid, 14.74 g (0.055 mol) of 5-sodiosulfoisophthalic acid, 81 g 

is (0.75 mol) of diethylene glycol, 0.1 9 grams of titanium tetraisopropoxide and 0.847 g (0.0055 mol) of sodium acetate 
tetrahydrate. The flask was immersed in a Belmont bath at 200°C for two hours under a nitrogen sweep. Heating was 
stopped and the copolyester was removed from the flask. The polymer had an inherent viscosity of 0.45 dLYg according 
to ASTM D3835-79 and a glass transition temperature of 29°C as measured by differential scanning colorimetry (DSC) 
analysis. The polymer which was transparent and amorphous was extruded and pelletized. The polymer had a weight 

20 average molecular weight (Mw) of 8,924 and a number average molecular weight (Mn) of 5,422 by GPC using a 
polystyrene standard. 

Example 2B - Preparation of Branched Water-Dispersible Polyester Composition 2 

25 To a three-neck round-bottom flask equipped with a mechanical stirrer, a stream partial condenser a Dean-Stark 

trap, and a water condenser were charged the following reactants: neopentyl glycol (363.38 g, 3.49 m), 5-sodiosulfoi- 
sophthalic acid (29.30 g, 0.109 m) and the catalyst, Fascat (trademark) 4100 (Atochem North America, Inc.) (0.56 g). 
The mixture was heated to 150°C and stirred under N 2 atmosphere and the temperature then gradually increased to 
220°C and the distillate (water) was collected in the Dean-Stark trap until the mixture was clear (1 hr). The acid number 

30 was determined to be close to zero, and the mixture was cooled to 150°C. The second stage reactants, trimethylol- 
propane (75.4 g, 0.563 m), isophthalic acid (329.01 g, 1.98 m) and adipic acid (202.25 g, 1.38 m) were then added. 
The temperature was gradually raised to 220°C and the reaction continued for four more hours to yield a resin with an 
acid number of 3.6. The polymer had a weight average molecular weight (Mw) of 6,241 , a number average molecular 
weight (Mn) of 1 ,740 and a polydispersity index of 3.6, determined by GPC using a polystyrene standard. 

35 

Example 3B - Preparation of a Water-Dispersible Hot-Melt Adhesive 

A blend of the linear water-dispersible polyester polymer 1 prepared as in Example 1 B (70 parts) by weight and 
the branched water-dispersible polyester polymer 2 of Example 2B (30 parts) by weight was prepared by combining 

40 the two polymers and stirring at 225°C for 2 hours to produce the adhesive composition. The composition had a Tg of 
11°C, a weight average molecular weight of 5,410, a number average molecular weight of 1,554, and a viscosity of 
19,450 centipoise (19.45 Pa-s) at 350°F (175°C) as determined on a Brookfield HV: II Viscometer. The adhesive had 
a fast set time, as determined by a standard procedure (TAP PI Symposium, Recyclable/Repulpable Hot Melts - A 
Summary - U.S.A. and Europe, June, 1990, by Michael J. Ambrosini) on a corrugated kraftboard substrate, good lap 

45 sheer strength (ASTM D 1 002 Test Method) and good tensile strength (ASTM 41 2 Test Method). The results are reported 
in Table 2. Into 1 00 ml of hot water (65-80°C) at a pH of 7.8, were mixed 0.5 grams of adhesive chips. Within 1 5 minutes 
under mild agitation the adhesive was completely dispersed in the water, forming a milky mixture. Repulpabitity results 
are in Tables 3 and 4. 

so Example 4B 

An adhesive composition was prepared by blending 60 parts by weight of the linear water-dispersible polymer 
prepared as in Example 1 B with 40 parts by weight of the branched water-dispersible polyester of Example 2B and 
the properties of the polymer and the polymer and adhesive properties determined as in Example 3B above. The 
ss adhesive properties are reported in Table 2. The adhesive chips were dispersed in hot water as in Example 3B within 
1 5 minutes. The adhesive had good repulping properties (see Tables 2 and 3), a Tg of 8.4°C, a weight average molecular 
weight of 5,272, a number average molecular weight of 1 ,563 and a viscosity of 1 7,400 centipoise (1 7.4 Pa-s) at 350°F 
(175°C). 
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Example 5B 

An adhesive composition was prepared by blending 40 parts by weight of the linear water-dispersible polymer 
prepared as in Example 1 B with 60 parts by weight of the branched water-dispersible polyester of Example 2B and 
the properties of the adhesive composition determined as in Example 3B. The adhesive properties are reported in 
Table 2. The adhesive chips were dispersed in hot water as in Example 3B within 15 minutes. The adhesive had good 
repulping properties (see Tables 3 and 4), a Tg of 4.2°C a weight average molecular weight of 7,622, a number average 
molecular weight of 1,715 and a viscosity of 2,500 centipoise (2.5 Pa-s) at 350°F (175°C). 

Example 6B 

An adhesive composition was prepared by blending 30 parts by weight of the linear water-dispersible polyester 
prepared as in Example 1 B with 70 parts by weight of the branched water-dispersible polyester of Example 2B and 
the properties of the adhesive composition determined as in Example 3B. The adhesive properties are reported in 
Table 2. The adhesive chips were attempted to be dispersed in hot water as in Example 3B, however, only partial 
dispersion occurred. The adhesive had marginal repulping properties (see Tables 3 and 4), a Tg of 4.4°C, a weight 
average molecular weight of 7,316, a number average molecular weight of 1,831 and a viscosity of 2,490 centipoise 
(2.49 Pa.s)at350°F(175°C). 
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Example 7B - Repulpabilitv Test (Neutral) 

Approximately 10 grams of each of the adhesives in Examples 3B, 4B, 5B, and 6B were melted, dyed, and coated 
onto white bond copier paper to a thickness of 1.5 to 3.0 mils (0.04 to 0.08 mm) with a wire wound rod. The coated 

5 paper was then cut to obtain a piece weighing 1 2 grams. The weighed coated paper was then torn into 1 " by 1 a (2.54 
cm by 2.54 cm) pieces and placed into approximately 1 000 ml_ of tap water in the bowl of a laboratory blender to obtain 
a solids to liquid consistency of ~1 .2% and soaked from 1 to 4 hours. The coated paper and water were agitated at 
500 rpm for 10 minutes, at 1,000 rpm for 10 minutes, and 1,500 rpm for 10 minutes. Following agitation, a portion of 
the slurry was removed from the bowl and diluted to produce a 0.7% solids mixture. This mixture was stirred for 30 

10 seconds and quickly poured into a Buchner funnel that contains a 100 mesh polyester screen. A vacuum pump was 
attached for a short interval until the water was evacuated from the funnel and a handsheet was formed. The handsheet 
and screen were then removed from the funnel and excess water was blotted away with Watman 5 filter paper. The 
handsheet was then weighted and dried on a warm hot plate. The dried handsheet was then inspected for "stickies" 
using both transmitted and reflected light. The repulpability properties are reported in Table 3. This test showed that 

is the adhesive of Example 3B is the most highly water-dispersible. 
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55 Example 8B - Repulpabilitv in alkaline solution 

An alkaline solution was prepared by adding 6.2 g of NaOH pellets, 3 g of tetrasodium pyrophosphate (TSPP) and 
0.6 ml of Triton x-100 surfactant to 400 ml of H 2 0 at room temperature. The solution was warmed on a hot plate to 
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27°C. When the TSPP had dissolved, it was diluted to 1000 ml and adjusted to a pH of 9-12 with H 2 0 or base. The 
solution was then brought to 85°C and then 1"x1" (2.54 x 2.54 cm) pieces of coated paper prepared as in Example 
7B were added as the solution was slowly stirred at the blend station. When coated paper began to defiber, the mixer 
speed was adjusted to give a gentle rolling of slurry. Mixing was continued for 1 5-30 minutes. After defibering for 1 5-30 
5 minutes, slurry was diluted to 1000 ml and stirred thoroughly to assure a uniform suspension. The handsheet was 
formed as in Example 7B. The degree of adhesive repulpability was evaluated as in Example 7B. The results are 
reported in Table 4. 
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The above results show that adhesive prepared in Example 3B is best followed by Example 4B. Although the 
adhesive from Examples 5B and 6B were only partially repulped in alkaline solution, this is significantly improved over 
conventional hot melt adhesives. 

5 Example 9B - Dispersibility of Adhesive Coated Wood Pulp 

Wood pulp (5 grams) taken from a Huggies brand diaper from Kimberly Clark, was coated with 1 .5 grams of the 
adhesive from Example 5B at 350° F (1 77°C). The adhesive coated wood pulp was placed in one liter of tap water (pH 
7.9) at room temperature for one hour with hand stirring approximately every 1 0 minutes. The slurry was poured through 
10 a 600 mL Hirsch funnel pulled under vacuum at 25 psi (0.1 7 kPa) until water is completely removed out of the funnel. 
The wood pulp remained in the funnel without any sign of adhesive present in the funnel. All of the adhesive passed 
through the funnel into the container with the water. 



is Claims 

1. A water-dispersible adhesive composition according to the present invention comprising a branched water-dis- 
persible polyester composition made of the moieties of reaction products; 

20 (|) at least one dicarboxylic acid which is not a sulfomonomer; 

(II) 2 to 15 mol percent, based on the total of all acid, hydroxy I and amino equivalence, of residues of at least 
one difunctional sulfomonomer containing at least one sulfonate group bonded to an aromatic ring wherein 
the functional groups are hydroxyl, carboxyl, or amino; 

(III) at least one diol or a mixture of a diol and a diamine comprising: 

25 

(A) 0.1 to 85 mol percent, based on the total mol percent of diol moieties or diol and diamine moieties, of 
a diol or diamine having the formula H(-OCH 2 CH 2 -) n OH and HRN({CH 2 CH 2 0}) n NHR wherein n is 2 to 
20 and R is hydrogen or C r C 6 alkyl provided that the mol percent of such moieties is inversely proportional 
to the value of n; 

30 (B) 0.1 to 15 mol percent, based on the total mol percent of diol moieties or diol and diamine moieties, of 

moieties of a poly(ethylene glycol) having the formula H(-OCH 2 CH 2 -) n OH wherein n is 2 to 500, provided 
that the mol percent of such moieties is inversely proportional to the value of n; and 
(C) 0 to 99 mol percent of the diol component or diol and diamine mixture being selected from the group 
consisting of a glycol and a mixture of glycol and diamine having two -NRH groups, the glycol containing 

35 two -CfR^-OH groups wherein R 1 in the reactant is a hydrogen atom, an alkyl of 1 to 5 carbon atoms, 

or an aryl group of 6 to 10 carbon atoms; 

(IV) 0 to 40 mol % of a difunctional monomer reactant selected from the group consisting of hydroxycarboxylic 
acids having one -C(R-) 2 -OH group, aminocarboxylic acids having one -NRH group, aminoalkanols having 

40 one -C(R-) 2 OH group and one-NRH group and mixtures of said difunctional reactants wherein R in the reactant 

is hydrogen or an alkyl group of 1 to 6 carbon atoms; and 

(V) 0.1 to 40 mol % of a multifunctional reactant containing at least three functional groups selected from 
hydroxyl, carboxyl, amino, and mixtures thereof; 

45 the polymer containing substantially equal mol proportions of acid equivalents (100 mol %) and diol or diol 

and diamine equivalents (100 mol %) wherein at least 20 weight percent of the groups linking the moieties of the 
monomeric units are ester linkages and wherein the inherent viscosity is at least 0.1 6Ug measured in a 60/40 
parts by weight solution of phenol/tetrachloroethane at 25°C and at a concentration of 0.25 g of polymer in 100 
ml of the solvent, the glass transition temperature T g is no greater than 20°C, and the ring and ball softening point 

so (RBSP) is at least 70°C. 

2. The composition according to claim 1 wherein said difunctional sulfomonomer of (II) is in a concentration of 6 to 
10 mol percent. 

ss 3. The composition according to claim 1 wherein the moieties of (A) in the diol or mixture of diol and diamine are in 
a concentration of 20 to 80 mol percent and the moieties of (A) are selected from the group consisting of diethylene 
glycol, triethylene glycol and mixtures thereof. 
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4. The composition according to claim 1 wherein the component (A) and (B) of (III) are different moieties and the 
moieties of (A) are selected from the group consisting of diethylene glycol, triethylene glycol, and mixtures thereof 
and the moieties of (B) are in a concentration of 0.1 to 5 mol percent and are selected from poly(ethylene glycols) 
wherein n is 5 to 50. 

5 

5. The composition according to claim 4 wherein the moieties of (B) are present at a concentration of 1 to 5 mol 
percent and n is 10 to 30. 

6. The composition according to claim 1 wherein the moieties of component (C) are present in a concentration of 30 
10 to 70 mol percent and are selected from the group consisting of neopentyl glycol, ethylene glycol, 1 ,3 propane 

diol, 1 ,4 butane diol, 1 ,6 hexane diol and cyclohexane dimethanol. 

7. The composition according to claim 1 wherein the moieties of (V) are present in a concentration of 0.1 to 20 mol 
percent. 

75 

8. The composition according to claim 7 wherein the moieties of (V) are present in a concentration of 2 to 6 mol percent. 

9. The composition according to claim 1 wherein at least 90 weight percent of the groups linking the moieties of the 
monomeric units are ester linkages. 

20 

10. The composition according to claim 1 wherein the inherent viscosity is at least 0.2 dLVg. 

11. The composition according to claim 1 wherein the number average molecular weight of the polyester composition 
is between 3000 and 10000. 

25 

12. The composition according to claim 1 wherein the T g is between 4 and -20°C. 

13. The composition according to claim 1 wherein the T g is less than 0°C. 

30 14. The composition according to claim 1 wherein the ring and ball softening point of the composition is 80 to 1 00°C. 

15. The composition according to claim 1 further comprising an additional component selected from the group con- 
sisting of plasticizers, tackifiers, resins, elastomers, and low molecular weight polyolefins. 

35 16. A water-dispersible adhesive composition comprising: 

(1) 20 to 80 weight percent of the linear water-dispersible polyester composition made of the residues or 
moieties of reaction products; 

40 (j) at least one dicarboxytic acid which is not a sulfomonomer; 

(ii) 4 to 25 mol percent, based on the total of all acid, hydroxyl and amino equivalence, of residues of at 
least one difunctional sulfomonomer containing at least one sulfonate group bonded to an aromatic ring 
wherein the functional groups are hydroxy t, carboxyl, or amino; 

(iii) at least one diol or a mixture of a diol and a diamine comprising: 

45 

(A) at least 1 5 mol percent, based on the total mol percent of diol moieties or diol and diamine moieties, 
of a diol or diamine having the formula H(-OCH 2 CH 2 -) n OH and HRN{CH 2 CH 2 0} n NHR wherein n is 
2 to 20 and R is hydrogen or C r C 6 alkyl, or 

(B) 0.1 to less than 1 5 mol percent, based on the total mol percent of diol moieties or diol and diamine 
so moieties, of moieties of a poly(ethylene glycol) having the formula H(-OCH 2 CH 2 -) n OH wherein n is 2 

to 500, provided that the mol percent of such moieties is inversely proportional to the value of n; and, 

(iv) 0 to 40 mol percent, moieties of a difunctional monomer reactant selected from hydroxycarboxyiic 
acids, aminocarboxylic acids and aminoalkanols; 

55 the polymer containing substantially equal mol proportions of acid equivalents (1 00 mol %) and diol 

or diol and diamine equivalents (100 mol %) wherein at least 20 weight percent of the groups linking the 
moieties of the monomeric units are ester linkages and wherein the inherent viscosity is at least 0.1 dL/g 
measured in a 60/40 parts by weight solution of phenol/tetrachloroethane at 25°C and at a concentration 
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of 0.25 g of polymer in 100 ml of the solvent; and 

(2) 20 to 80 weight percent of the branched water-dispersible polyester made of the moieties of reaction prod- 
ucts; 

(a) at least one difunctional dicarboxylic acid which is not a sutfomonomer; 

(b) one to 20 mol percent, based on the total of acid, hydroxyl and amino equivalents, of residues of at 
least one difunctional sulfomonomer containing at least one sulfonate group bonded to an aromatic ring 
wherein the functional groups are hydroxyl, carboxyl, or amino; 

(c) at least one difunctional reactant selected from a glycol or a mixture of glycol and diamine having two 
-NRH groups, the glycol containing two -C(R 1 ) 2 -OH groups wherein R in the reactant is hydrogen or an 
alkyl group of 1 to 6 carbon atoms, and R 1 in the reactant is a hydrogen atom, an alkyl of 1 to 5 carbon 
atoms, or an aryl group of 6 to 10 carbon atoms; 

(d) 0 to 40 mol % of a difunctional reactant selected from hydroxycarboxylic acids having one -C(R-) 2 -OH 
group, aminocarboxylic acids having one -NRH group, amino-atcohols having one -C(R-) 2 -OH group and 
one -NRH group, or mixtures of said difunctional reactants wherein R in the reactant is hydrogen or an 
alkyl group of 1 to 6 carbon atoms; and 

(e) 1 to 40 mol % of a multifunctional reactant containing at least three functional groups selected from 
hydroxyl, carboxyl, amino, and mixtures thereof; 

wherein the polyester has a predispersion pH greater than 4 and all stated mol percents are based on the 
total of all acid, hydroxyl, and amino group containing reactants being equal to 200 mol percent, and wherein the 
polymer contains a portion of the acid-group containing reactants (100 mol percent acid) to hydroxyl and amino- 
group containing reactants (100 mol %). 

17. The composition according to claim 16 wherein the concentrations of the two polyesters in the composition are, 
greater than 30 but less than 80 weight percent polyester of (1 ) and greater than 20 but less than 70 weight percent 
of the polyester of (2). 

30 18. The composition according to claim 17 wherein the concentrations of the two polyesters in the composition are, 
60 to 75 weight percent of the polyester of (1 ) and 25 to 40 weight percent of the polyester of (2). 

19. The composition according to claim 16 wherein the final adhesive composition has a Tg of 4 to -20°C. 

35 20. The composition according to claim 16 wherein the final adhesive composition has a viscosity of 1 ,500 to 30,000 
cP (1 .5 to 30 Pa-s) at 350°F (1 77°C). 

21. An article of manufacture comprising the hot melt adhesive composition of claim 1 laminated between two sub- 
strates. 

40 

22. The composition according to claim 21 wherein at least one of said substrates is selected from the group consisting 
of paper, paper board, and wood pulp. 

23. An article of manufacture comprising the hot melt adhesive composition of claim 16 laminated between two sub- 
45 strates. 

24. The composition according to claim 23 wherein at least one of said substrates is selected from the group consisting 
of paper, paper board, and wood pulp. 

50 25. A process comprising applying in liquid form to a surface of a substrate a water<Jispersible adhesive composition 
of Claim 1 6 and while remaining in the liquid form, applying a second surface of a substrate to the water dispersible 
adhesive composition thereby forming a laminate. 

26. A process comprising applying in liquid form to a surface of a substrate a water-dispersible adhesive composition 
55 comprising a branched water-dispersible polyester composition made of the moieties of reaction products; 

(I) at least one dicarboxylic acid which is not a sulfomonomer; 

(II) 2 to 15 mol percent, based on the total of all acid, hydroxyl and amino equivalence, of residues of at least 
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one difunctional sulfomonomer containing at least one sulfonate group bonded to an aromatic ring wherein 
the functional groups are hydroxy I, carboxyl, or amino; 

(III) at least one diol or a mixture of a diol and a diamine comprising: 

5 (A) 0.1 to 85 mol percent, based on the total mol percent of diol moieties or diol and diamine moieties, of 

a diol or diamine having the formula H(-OCH 2 CH 2 -) n OH and HRN({CH 2 CH 2 0}) n NHR wherein n is 2 to 
20 and R is hydrogen or -C 6 alkyl provided that the mol percent of such moieties is inversely proportional 
to the value of n; 

(B) 0.1 to 15 mol percent, based on the total mol percent of diol moieties or diol and diamine moieties, of 
w moieties of a polyethylene glycol) having the formula H(-OCH 2 CH 2 -) n OH wherein n is 2 to 500, provided 

that the mol percent of such moieties is inversely proportional to the value of n; and 

(C) 0 to 99 mol percent of the diol component or diol and diamine mixture being selected from the group 
consisting of a glycol and a mixture of glycol and diamine having two -NRH groups, the glycol containing 
two -C(R 1 ) 2 -OH groups wherein R 1 in the reactant is a hydrogen atom, an alkyl of 1 to 5 carbon atoms, 

is or an aryl group of 6 to 1 0 carbon atoms; 

(IV) 0 to 40 mol % of a difunctional monomer reactant selected from the group consisting of hydroxycarboxylic 
acids having one -C(R-) 2 -OH group, aminocarboxylic acids having one -NRH group, aminoalkanols having 
one -C(R-) 2 OH group and one-NRH group and mixtures of said difunctional reactants wherein R in the reactant 

20 is hydrogen or an alkyl group of 1 to 6 carbon atoms; and 

(V) 0.1 to 40 mol % of a multifunctional reactant containing at least three functional groups selected from 
hydroxyl, carboxyl, amino, and mixtures thereof; 

the polymer containing substantially equal mol proportions of acid equivalents (100 mol %) and diol or diol 
25 and diamine equivalents (100 mol %) wherein at least 20 weight percent of the groups linking the moieties of the 

monomeric units are ester linkages and wherein the inherent viscosity is at least 0.1 dL/g measured in a 60/40 
parts by weight solution of phenolAetrachloroethane at 25°C and at a concentration of 0.25 g of polymer in 100 
ml of the solvent, the glass transition temperature T g is no greater than 20°C, and the ring and ball softening point 
(RBSP) is at least 70°C, and 

30 while remaining in the liquid form, applying a second surface of a substrate to the water dispersible adhesive 

composition thereby forming a laminate. 

27. The process according to Claim 26 further comprising repulping said laminate in an aqueous pulping solution 
thereby separating said water^dispersible adhesive composition from said surfaces wherein the composition of at 

35 least one of said substrates is a fibrous material. 

28. The process according to claim 26 wherein the liquid form is in the melt and the adhesive composition is a hot 
melt adhesive composition that is applied at a temperature of 150 to 200°C. 

40 

Patentan sprue he 

1. In Wasser dispergierbare Klebstoff-Zusammensetzung gemaB der vorliegenden Erfindung, umfassend eine ver- 
zweigte in Wasser dispergierbare Polyester-Zusammensetzung, die aus den Reaktionsprodukte-Einheiten herge- 
45 stellt ist; 

(I) mindestens einer Dicarbonsaure, die kein Sulfomonomer ist; 

(II) 2 bis 1 5 Molprozent, bezogen auf die Gesamtheit aller Saure-, Hydroxyl- und Amino-Aquivalenz, an Resten 
mindestens eines difunktionellen Suffomonomers, das mindestens eine an einen aromatischen Ring gebun- 

so dene Sulfonatgruppe enthalt, worin die funktionellen Gruppen Hydroxy!, Carboxyl oder Amino sind; 

(III) mindestens eines Diols oder einer Mischung eines Diols und eines Diamins, umfassend: 

(A) 0,1 bis 85 Molprozent, bezogen auf die Gesamt-Molprozente an Diol-Einheiten oder Diol- und Diamin- 
Einheiten, eines Diols oder Diamins mit der Formel H(-OCH 2 CH 2 -) n OH und HRN({CH 2 CH 2 0)) n NHR, wor- 

55 in n 2 bis 20 ist und R Wasserstoff oder (C r C 6 )- Alkyl ist, vorausgesetzt, daB der Molprozentsatz derartiger 

Einheiten umgekehrt proportional zum Wert von n ist; 

(B) 0,1 bis 15 Molprozent, bezogen auf die Gesamt-Molprozente an Diol-Einheiten oder Diol- und Diamin- 
Einheiten, an Einheiten eines Poly(ethylenglycols) mit der Formel H(-OCH 2 CH 2 -) n OH, worin n 2 bis 500 
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ist, vorausgesetzt, da3 der Molprozentsatz derartiger Einheiten umgekehrt proportional zum Wert von n 
ist; und 

(C) 0 bis 99 Molprozent der Diol-Komponente oder Diol- und Diamin-Mischung, die aus der Gruppe aus- 
gewahlt ist, die aus einem Glycol und einer Mischung von Glycol und Diamin mit zwei -NRH-Gruppen 
besteht, wobei das Glycol zwei Gruppen -CfR^g-OH enthalt, worin R 1 in dem Reaktanten ein Wasser- 
stoffatom, ein Alkyl mit 1 bis 5 Kohlenstoffatomen Oder eine Arylgruppe mit 6 bis 10 Kohlenstoffatomen ist; 

(IV) 0 bis 40 Mol-% eines difunktionellen Monomer-Reaktanten, der aus der Gruppe ausgewahlt ist, die aus 
Hydroxycarbonsauren mit einer Gruppe -C(R-) 2 -OH, Aminocarbonsauren mit einer Gruppe -NRH, Aminoal- 
kanolen mit einer Gruppe -C(R-) 2 OH und einer Gruppe -NRH und Mischungen der difunktionellen Reaktanten 
besteht, worin R in dem Reaktanten Wasserstoff oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen ist; und 

(V) 0,1 bis 40 Mol-% eines multifunktionellen Reaktanten, der mindestens drei funktionelle Gruppen enthalt, 
die aus Hydroxyl, Carboxyl, Amino und deren Mischungen ausgewahlt sind, 

wobei das Polymer im wesentlichen gleiche Molanteile an Saureaquivalenten (100 Mol-%) und Diol- oder Diol- 
und Diamin-Aquivalenten (100 Mol-%) enthalt, worin mindestens 20 Gewichtsprozent der Gruppen, die die Ein- 
heiten der monomeren Einheiten verknupfen, Esterverknupfungen sind und worin die Eigenviskositat mindestens 
0,1 dl/g betragt, gemessen in einer Losung von 60/40 Gewichtsteilen Phenol/Tetrachlorethan bei 25°C und bei 
einer Konzentration von 0,25 g Polymer in 100 ml des Losungsmitteis, die GiasObergangstemperatur Tg nicht 
groBer als 20°C ist und der Ring- und Kugel-Erweichungspunkt (RBSP) mindestens 70°C betragt. 

2. Zusammensetzung nach Anspruch 1, in der das difunktionelle Sulfomonomer von (II) in einer Konzentration von 
6 bis 10 Molprozent vorliegt. 

3. Zusammensetzung nach Anspruch 1 , in der die Einheiten von (A) in dem Diol oder der Mischung von Diol und 
Diamin in einer Konzentration von 20 bis 80 Molprozent vorliegen und die Einheiten von (A) aus der Gruppe 
ausgewahlt sind, die aus Diethylenglycol, Triethylenglycol und deren Mischungen besteht. 

4. Zusammensetzung nach Anspruch 1 , in der die Komponente (A) und (B) von (III) verschiedene Einheiten sind und 
die Einheiten von (A) aus der Gruppe ausgewahlt sind, die aus Diethylenglycol, Triethylenglycol und deren Mi- 
schungen besteht, und die Einheiten von (B) in einer Konzentration von 0,1 bis 5 Molprozent vorliegen und aus 
Poly(ethylenglycolen) ausgewahlt sind, worin n 5 bis 50 ist. 

5. Zusammensetzung nach Anspruch 4, in der die Einheiten von (B) bei einer Konzentration von 1 bis 5 Molprozent 
vorliegen und n 10 bis 30 ist. 

6. Zusammensetzung nach Anspruch 1 , in der die Einheiten der Komponente (C) in einer Konzentration von 30 bis 
70 Molprozent vorliegen und aus der Gruppe ausgewahlt sind, die aus Neopentylglycol, Ethylen glycol, 1,3-Pro- 
pandiol, 1 ,4-Butandiol, 1 ,6-Hexandiol und Cyclohexandimethanol besteht. 

7. Zusammensetzung nach Anspruch 1 , in der die Einheiten von (V) in einer Konzentration von 0, 1 bis 20 Molprozent 
vorliegen. 

8. Zusammensetzung nach Anspruch 7, in der die Einheiten von (V) in einer Konzentration von 2 bis 6 Molprozent 
vorliegen. 

9. Zusammensetzung nach Anspruch 1 , in der mindestens 90 Gewichtsprozent der Gruppen, die die Einheiten der 
monomeren Einheiten verknupfen, Esterverknupfungen sind. 

10. Zusammensetzung nach Anspruch 1 , in der die Eigenviskositat mindestens 0,2 dl/g betragt. 

11. Zusammensetzung nach Anspruch 1 , in der das Zahlen-Molekulargewichtsmittel der Polyester-Zusammensetzung 
zwischen 3000 und 10000 liegt. 

12. Zusammensetzung nach Anspruch 1 , in der die Tg zwischen 4 und -20° C liegt. 

13. Zusammensetzung nach Anspruch 1 , in der die Tg weniger als 0°C betragt. 
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14. Zusammensetzung nach Anspruch 1, in der der Ring- und Kugel-Erweichungspunkt der Zusammensetzung 80 
bis 100°C betragt. 

15. Zusammensetzung nach Anspruch 1, weiter umfassend eine zusatzliche Komponente, die aus der Gruppe aus- 
gewahlt ist, die aus Weichmachern, klebrigmachenden Mitteln, Harzen, Elastomeren und Potyolefinen mit niedri- 
gem Molekulargewicht besteht 

16. In Wasser dispergierbare Klebstoff -Zusammensetzung, umfassend: 

(1) 20 bis 80 Gewichtsprozent der linearen in Wasser dispergierbaren Polyester-Zusammensetzung, die aus 
den Resten oder Reaktionsprodukte-Einheiten hergestellt ist; 

(i) mindestens einer Dicarbonsaure, die kein Sulfomonomer ist; 

(ii) 4 bis 25 Molprozent, bezogen auf die Gesamtheit aller Saure-, Hydroxyl- und Amino-Aquivalenz, an 
Resten mindestens eines difunktionellen Sulfomonomers, das mindestens eine an einen aromatischen 
Ring gebundene Sulfonatgruppe enthalt, worin die funktionelien Gruppen Hydroxy!, Carboxyl oder Amino 
sind; 

(iii) mindestens eines Diols oder einer Mischung eines Diols und eines Diamins, umfassend: 

(A) mindestens 15 Molprozent, bezogen auf die Gesamt-Molprozente von Diol-Einheiten oder Diol- 
und Diamin-Einheiten, eines Diols oder Diamins mit der Formel H(-OCH 2 CH 2 -) n OH und 
HRN{CH 2 CH 2 0} n NHR, worin n 2 bis 20 ist und R Wasserstoff oder (C r C 6 )-Alkyl ist, oder 

(B) 0,1 bis weniger als 15 Molprozent, bezogen auf die Gesamt-Molprozente an Diol-Einheiten oder 
Diot- und Diamin-Einheiten, von Einheiten eines Poty(ethylenglycols) mit der Formel H(- 
OCH 2 CH 2 -) n OH, worin n 2 bis 500 ist, vorausgesetzt, daB der Molprozentsatz derartiger Einheiten 
umgekehrt proportional zu dem Wert von n ist; und 

(iv) 0 bis 40 Molprozent Einheiten eines difunktionellen Monomer-Reaktanten, der aus Hydroxycarbon- 
sauren, Aminocarbonsauren und Aminoalkanolen ausgewahlt ist; 

wobei das Polymer im wesentlichen gleiche Molanteile an Saureaquivalenten (1 00 Mol-%) und Diol- 
oder Diol- und Diamin-Aquivalenten (100 Mol-%) enthalt, worin mindestens 20 Gewichtsprozent der Grup- 
pen, die die Einheiten der monomeren Einheiten verknOpfen, Esterverknupfungen sind und worin die 
Eigenviskositat mindestens 0,1 dl/g betragt, gemessen in einer Losung von 60/40 Gewichtsteilen Phenol/ 
Tetrachlorethan bei 25°C und bei einer Konzentration von 0,25 g Polymer in 100 ml des Losungsmittels; 
und 

(2) 20 bis 80 Gewichtsprozent des verzweigten in Wasser dispergierbaren Polyesters, der aus den Reakti- 
onsprodukte-Einheiten hergestellt ist; 

(a) mindestens einer difunktionellen Dicarbonsaure, die kein Sulfomonomer ist; 

(b) 1 bis 20 Molprozent, bezogen auf die Gesamtheit der Saure-, Hydroxyl- und Amino-Aquivalente, an 
Resten mindestens eines difunktionellen Sulfomonomers, das mindestens eine an einen aromatischen 
Ring gebundene Sulfonatgruppe enthalt, worin die funktionelien Gruppen Hydroxyl, Carboxyl oder Amino 
sind; 

(c) mindestens eines difunktionellen Reaktanten, der aus einem Glycol oder einer Mischung von Glycol 
und Diamin mit zwei Gruppen -NRH ausgewahlt ist, wobei das Glycol zwei Gruppen -C(R 1 ) 2 -OH enthalt, 
worin R in dem Reaktanten Wasserstoff oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen ist und R 1 
in dem Reaktanten ein Wasserstoffatom, ein Alkyl mit 1 bis 5 Kohlenstoffatomen oder eine Arylgruppe 
mit 6 bis 10 Kohlenstoffatomen ist; 

(d) 0 bis 40 Mol-% eines difunktionellen Reaktanten, der aus Hydroxycarbonsauren mit einer Gruppe -C 
(R-) 2 -OH, Aminocarbonsauren mit einer Gruppe -NRH, Aminoalkoholen mit einer Gruppe -C(R-) 2 -OH und 
einer Gruppe -NRH oder Mischungen der difunktionellen Reaktanten ausgewahlt ist, worin R in dem Re- 
aktanten Wasserstoff oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen ist; und 

(e) 1 bis 40 Mol-% eines multif unktionellen Reaktanten, der mindestens drei f unktionelle Gruppen enthalt, 
die aus Hydroxyl, Carboxyl, Amino und deren Mischungen ausgewahlt sind; 

worin der Polyester einen Vordispersions-pH von mehr als 4 aufweist und alle angefuhrten Molprozente 
darauf bezogen sind, daB die Gesamtheit aller Saure-, Hydroxyl- und Aminogruppen enthaltenden Reaktanten 
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gleich 200 Molprozent ist, und worin das Polymer einen Anteil der eine Sauregruppe enthaltenden Reaktanten 
(100 Molprozent Saure) zu eine Hydroxyl- und Aminogruppe enthaltenden Reaktanten (100 Mol-%) enthalt 

17. Zusammensetzung nach Anspruch 16, in der die Konzentrationen der zwei Polyester in der Zusammensetzung 
5 mehr als 30, aber weniger als 80 Gewichtsprozent Polyester von (1) und mehr als 20, aber weniger als 70 Ge- 

wichtsprozent des Polyesters von (2) sind. 

18. Zusammensetzung nach Anspruch 17, in der die Konzentrationen der zwei Polyester in der Zusammensetzung 
60 bis 75 Gewichtsprozent des Polyesters von (1 ) und 25 bis 40 Gewichtsprozent des Polyesters von (2) sind. 

10 

1 9. Zusammensetzung nach Anspruch 1 6, in der die Endklebstofl -Zusammensetzung eine Tg von 4 bis -20°C auf weist. 

20. Zusammensetzung nach Anspruch 16, in der die Endklebstoff-Zusammensetzung eine Viskositat von 1500 bis 
30000 cP (1 ,5 bis 30 Pa-s) bei 350°F (177°C) aufweist. 

15 

21. Erzeugnis, umfassend die HeiBschmelzklebstoff-Zusammensetzung nach Anspruch 1 zwischen zwei Substraten 
laminiert. 

22. Zusammensetzung nach Anspruch 21 , in der mindestens eines der Substrate aus der Gruppe ausgewahlt ist, die 
20 aus Papier, Karton und Holzschliff besteht 

23. Erzeugnis, umfassend die HeiBschmelzklebstoff-Zusammensetzung nach Anspruch 16 zwischen zwei Substraten 
laminiert. 

25 24. Zusammensetzung nach Anspruch 23, in der mindestens eines der Substrate aus der Gruppe ausgewahlt ist, die 
aus Papier, Karton und Holzschliff besteht. 

25. Verfahren, welches umfaBt, daB man in flussiger Form auf eine Oberflache eines Substrates eine in \Afesser dis- 
pergierbare Klebstoff-Zusammensetzung nach Anspruch 16 auftragt und, wahrend diese in der flussigen Form 

30 verbleibt, ein zweite Oberflache eines Substrates auf die in Wasser dispergierbare Klebstoff-Zusammensetzung 

aufbringt, wodurch ein Laminat gebildet wird. 

26. Verfahren, das umfaBt, daB man in flussiger Form auf eine Oberflache eines Substrates eine in Wasser disper- 
gierbare Klebstoff-Zusammensetzung aufbringt, die eine verzweigte in Wasser dispergierbare Polyester-Zusam- 

35 mensetzung umfaBt, welche aus den Reaktionsprodukte-Einheiten hergestellt ist; 

(I) mindestens einer Dicarbonsaure, die kein Sulfomonomer ist; 

(II) 2 bis 15 Molprozent, bezogen auf die Gesamtheit aller Saure-, Hydroxyl- und Amino-Aquivalenz, an Resten 
mindestens eines difunktionellen Sulfomonomers, das mindestens eine an einen aromatischen Ring gebun- 

40 dene Sulfonatgruppe enthalt, worin die funktionellen Gruppen Hydroxyl, Carboxyl Oder Amino sind; 

(III) mindestens eines Diols Oder einer Mischung eines Diols und eines Diamins, umfassend: 

(A) 0,1 bis 85 Molprozent, bezogen auf die Gesamt-Molprozente an Diol-Einheiten Oder Diol- und Diamin- 
Einheiten, eines Diols oder Diamins mit der Formel H(-OCH 2 CH 2 -)n OH und HRN({CH 2 CH 2 0}) n NHR, wor- 

45 jn n 2 bis 20 ist und R Wasserstoff oder (C^-C^-Alky! ist, vorausgesetzt, daB der Molprozentsatz derartiger 

Einheiten umgekehrt proportional zum Wert von n ist; 

(B) 0,1 bis 15 Molprozent, bezogen auf die Gesamt-Molprozente an Diol-Einheiten oder Diol- und Diamin- 
Einheiten, an Einheiten eines Poly(ethylenglycols) mit der Formel H(-OCH 2 CH 2 -) n OH, worin n 2 bis 500 
ist, vorausgesetzt, daB der Molprozentsatz derartiger Einheiten umgekehrt proportional zum Wert von n 

so jst; und 

(C) 0 bis 99 Molprozent der Diol-Komponente oder Diol- und Diamin-Mischung, die aus der Gruppe aus- 
gewahlt ist, die aus einem Glycol und einer Mischung von Glycol und Diamin mit zwei Gruppen -NRH 
besteht, wobei das Glycol zwei Gruppen -C(R 1 ) 2 -OH enthalt, worin R 1 in dem Reaktanten ein Wasser- 
stoffatom, ein Alkyl mit 1 bis 5 Kohlenstoffatomen oder eine Arylgruppe mit 6 bis 10 Kohlenstoffatomen ist; 

55 

(IV) 0 bis 40 Mol-% eines difunktionellen Monomer-Reaktanten, der aus der Gruppe ausgewahlt ist, die aus 
Hydroxycarbonsauren mit einer Gruppe -C(R-) 2 -OH, Aminocarbonsauren mit einer Gruppe -NRH, Aminoal- 
kanolen mit einer Gruppe -C(R-) 2 OH und einer Gruppe -NRH und Mischungen besagter difunktionellen Re- 
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aktanten besteht, worin R in dem Reaktanten Wasserstoff Oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatornen 
ist; und 

(V) 0,1 bis 40 Mol-% eines multitunktionellen Reaktanten, der mindestens drei funktionelle Gruppen enthalt, 
die aus Hydroxy!, Carboxyl, Amino und deren Mischungen ausgewahlt sind; 

5 

wobei das Polymer im wesentlichen gleiche Molanteile an Saureaquivalenten (100 Mol-%) und Diol- oder Diol- 
und Diamin-Aquivalenten (100 Mol-%) enthalt, worin mindestens 20 Gewichtsprozent der Gruppen, die die Ein- 
heiten der monomeren Einheiten verknupfen, Esterverknupfungen sind und worin die Eigenviskositat mindestens 
0,1 dl/g betragt, gemessen in einer Losung von 60/40 Gewichtsteilen Phenol/Tetrachlorethan bei 25°C und bei 
10 einer Konzentration von 0,25 g Polymer in 100 ml des Losungsmittels, die Glasubergangstemperatur Tg nicht 

groBer als 20°C ist und der Ring- und Kugel-Erweichungspunkt (RBSP) mindestens 70°C betragt, und wahrend 
diese in der flussigen Form verbleibt, das Autbringen einer zweiten Oberflache eines Substrates auf die in Wasser 
dispergierbare Klebstoff-Zusammensetzung, wodurch ein Laminat gebildet wird. 

is 27. Verfahren nach Anspruch 26, das weiter umfaBt das Wiederaufbereiten des Laminats in einer waBrigen 
AufschluBlosung, wodurch man die in Wasser dispergierbare Klebstoff-Zusammensetzung von den Oberflachen 
abtrennt, worin die Zusammensetzung von mindestens einem der Substrate ein faseriges Material ist. 

28. Verfahren nach Anspruch 26, in dem die flOssige Form in der Schmelze vorliegt und die Klebstoff-Zusammenset- 
20 zung eine HeiBschmelzklebstoff -Zusammensetzung ist, die bei einer Temperatur von 150 bis 200°C angewendet 

wird. 



Revendications 

25 

1. Composition adhesive apte a se disperser dans I'eau selon la presente invention comprenant une composition a 
base de polyester ramifie apte a se disperser dans I'eau compose des fragments des produits de reaction de ; 

(I) au moins un acide dicarboxylique different d'un sulfomonomere ; 
30 (II) 2 a 1 5 % en mole, par rapport a la totalite de toutes les equivalences acides, hydroxyle et amino, de restes 

d'au moins un sulfomonomere difonctionnel contenantau moins un groupe sulfonate Ii6 a un cycle aromatique, 
les groupes fonctionnels 6tant des groupes hydroxyle, carboxyle ou amino; 

(III) au moins un diol ou un melange d'un diol et d'une diamine comprenant : 

35 (A) 0,1 a 85 % en mole, par rapport au pourcentage en mole total de fragments diols ou de fragments 

diols et diamines, d'un diol ou d'une diamine ayant pour formule H( — OCH 2 CH 2 — ) n OH et HRN 
({CH 2 CH 2 0}) n NHR, ou n est un nombre de 2 a 20 et R represente i'hydrogene ou un alkyle contenant 1 
a 6 atomes de carbone, sous reserve que le pourcentage en mole de tels fragments soit inversement 
proportionnel a la valeur de n ; 

40 (B) 0,1 a 15 % en mole, par rapport au pourcentage en mole total de fragments diols ou de fragments 

diols et diamines, de fragments d'un poly(6thyleneglycol) ayant pour formule H( — OCH 2 CH 2 — ) n OH, ou 
n est un nombre de 2 a 500, sous reserve que le pourcentage en mole de tels fragments soit inversement 
proportionnel a la valeur de n ; et 

(C) 0 a 99 % en mole d'un composant diol ou d'un melange diol et diamine, selectionne dans le groupe 
45 constitue par un glycol et un melange d'un glycol et d'une diamine ayant deux groupes — NRH, le glycol 

contenant deux groupes — C(R 1 ) 2 — OH ou R 1 , dans le reactif, represente un atome d'hydrogene, un 
groupe alkyle contenant 1 a 5 atomes de carbone ou un groupe aryle contenant 6 a 1 0 atomes de carbone ; 

(IV) 0 a 40 % en mole d'un reactif monomere difonctionnel choisi dans le groupe constitue par les acides 
50 hydroxycarboxyliques ayant un groupe — C(R — ) 2 — OH, les acides aminocarboxyliques ayant un groupe 

— NRH, les aminoalcanols ayant un groupe — C(R — ) 2 OH et un groupe — NRH et les melanges desdits 
reactifs difonctionnels dans lesquels R, dans le reactif, est I'hydrogene ou un groupe alkyle contenant 1 a 6 
atomes de carbone ; et 

(V) 0,1 a 40 % en mole d'un r6actif multifonctionnel contenant au moins trois groupes fonctionnels choisis 
55 parmi I'hydroxyle, le carboxyle, I'amino et leurs melanges ; 

le potymere contenant des proportions molaires en Equivalents acides (100 % en mole) et en equivalents 
diols ou diols et diamines (100 % en mole) sensiblement egales et au moins 20 % en masse des groupes liant les 



26 



EP 0 737 233 B1 



fragments des unites monomeres etant des liaisons esters, et la viscosite inhSrente, mesuree dans un solvant 
constitue par un melange 60/40 parties en masse de ph6nol/tetrachloro6thane a 25°C et a une concentration de 
0,25 g de polymere dans 100 ml de solvant, etant d'au moins 0,1 dl/g, la temperature de transition vitreuse ne 
depassant pas 20°C et la temperature de ramollissement mesuree par la m^thode bille et anneau (RBSP) etant 
s d'au moins 70°C. 

2. Composition selon la revendication 1, dans laquelle ledit sulfomonomere difonctionnel de (II) est a une concen- 
tration de 6 a 10 % en mole. 

10 3. Composition selon la revendication 1 , dans laquelle les fragments de (A) dans le dtol ou le melange de diol et de 
diamine sont a une concentration de 20 a 80 % en mole et les fragments de (A) sont choisis dans le groupe 
constitue par le diethyleneglycol, le triethyleneglycoi et leurs melanges. 

4. Composition selon la revendication 1 , dans laquelle les composants (A) et (B) de (III) sont des fragments diff events 
is et les fragments de (A) sont choisis dans le groupe constitue par le diethyleneglycol, le triethyleneglycoi et leurs 

melanges et les fragments de (B) sont a une concentration de 0,1 a 5 % en mole et sont choisis parmi les poly 
(ethyleneglycols) dans lesquels n est un nombre de 5 a 50. 

5. Composition selon la revendication 4, dans laquelle les fragments de (B) sont presents a une concentration de 1 
20 a 5 % en mole et n est un nombre de 10 a 30. 

6. Composition selon la revendication 1 , dans laquelle les fragments du composant (C) sont presents a une concen- 
tration de 30 a 70 % en mole et sont choisis dans le groupe constitue par le n6opentylglycol, I'ethyleneglycol, le 
propane-t,3-diol, le butane-1 ,4-diol, l'hexane-1 ,6-diol et le cyclohexane dim6thanol. 

25 

7. Composition selon la revendication 1 , dans laquelle les fragments de (V) sont presents a une concentration de 
0,1 a 20% en mole. 

8. Composition selon la revendication 7, dans laquelle les fragments de (V) sont presents a une concentration de 2 
30 & 6 % en mole. 

9. Composition selon la revendication 1, dans laquelle au moins 90 % en masse des groupes reliant les fragments 
des unites monomeres sont des liaisons ester. 

35 10. Composition selon la revendication 1, dans laquelle la viscosite inherente est d'au moins 0,2 dl/g. 

11. Composition selon la revendication 1 , dans laquelle la masse moleculaire moyenne en nombre de la composition 
a base de polyester est situee entre 3 000 et 10 000. 

40 12. Composition selon la revendication 1, dans laquelle la temperature de transition vitreuse est situee entre 4 et-20°C. 

13. Composition selon la revendication 1 , dans laquelle la temperature de transition vitreuse est inferieure a 0°C. 

14. Composition selon la revendication 1, dans laquelle la temperature de ramollissement, mesur6e par la methode 
45 bille et anneau, de la composition est egale a 80 a 100°C. 

15. Composition selon la revendication 1, comprenant en outre un composant additionnel choisi dans le groupe cons- 
titue par les plastifiants, les agents tackifiants, les resines, les elastomeres et les polyol6fines de faible masse 
moleculaire. 

50 

16. Composition adhesive apte a se disperser dans I'eau comprenant : 

(1 ) 20 a 80 % en masse d'une composition de polyester lineaire apte a se disperser dans I'eau constitue de 
restes ou fragments de prod u its de reaction de ; 

55 

(i) au moins un acide dicarboxylique different d'un sulfomonomere ; 

(ii) 4 a 25 % en mole, par rapport a la totalite de toutes les equivalences acides, hydroxyle et amino, de 
restes d'au moins un sulfomonomere difonctionnel contenant au moins un groupe sulfonate lie a un cycle 
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aromatique, les groupes fonctionnels etant des groupes hydroxyle, carboxyle ou amino ; 

(iii) au moins un diol ou un melange d'un diol et d'une diamine comprenant : 

(A) au moins 15 % en mole, par rapport au pourcentage en mole total de fragments diols ou de 
5 fragments diols et diamines, d'un diol ou d'une diamine ayant pour formule H( — OCH 2 CH 2 — ) n OH et 

HRN{CH 2 CH 2 0} n NHR, ou n est un nombre de 2 a 20 et R represente I'hydrogene ou un alkyle con- 
tenant 1 a 6 atomes de carbone, ou 

(B) 0,1 a moins de 15 % en mole, par rapport au pourcentage en mole total de fragments diols ou de 
fragments diols et diamines, de fragments d'un poly(ethyleneglycol) ayant pour formule H 

10 ( — OCH 2 CH 2 — ) n OH, ou n est un nombre de 2 a 500, sous reserve que le pourcentage en mole de 

tels fragments soit inversement proportionnel a la valeur de n ; et, 

(iv) 0 a 40 % en mole de fragments d'un reactif monomere difonctionnel choisi dans le groupe constitue 
par les acides hydroxycarboxyliques, les acides aminocarboxyliques et les aminoalcanols; 

is le polyrnere contenant des proportions molaires en Equivalents acides (100 % en mole) et en equi- 

valents diols ou diols et diamines (1 00 % en mole) sensiblement 6gales et au moins 20 % en masse des 
groupes liant les fragments des unites monomeres etant des liaisons esters, et la viscosity inherente, 
mesuree dans un solvant constitue par un melange 60/40 parties en masse de phenol/t&rachloroethane 
a 25° C et a une concentration de 0,25 g de polyrnere dans 1 00 ml de solvant, 6tant d'au moins 0, 1 dl/g ; et 

20 

(2) 20 a 80 % en masse de polyester ramifie apte a se disperser dans I'eau constitue de fragments des produits 
de reaction de ; 

(a) au moins un acide dicarboxylique difonctionnel different d'un sulfomonomere ; 
25 (b) 1 a 20 % en mole, par rapport a la totalite de toutes les equivalences acides, hydroxyle et amino, de 

restes d'au moins un sulfomonomere difonctionnel contenant au moins un groupe sulfonate lie a un cycle 
aromatique, les groupes fonctionnels 6tant des groupes hydroxyle, carboxyle ou amino ; 

(c) au moins un reactif difonctionnel choisi parmi un glycol ou un melange d'un glycol et d'une diamine 
ayant deux groupes — NRH, le glycol contenant deux groupes — C(R 1 ) 2 — OH ou R, dans le reactif, re- 

30 presente I'hydrogene ou un groupe alkyle contenant 1 a 6 atomes de carbone et R 1 dans le reactif repre- 

sente un atome d'hydrogene, un groupe alkyle contenant 1 a 5 atomes de carbone ou un groupe aryle 
contenant 6 a 1 0 atomes de carbone ; 

(d) 0 a 40 % en mole d'un reactif difonctionnel choisi parmi les acides hydroxycarboxyliques ayant un 
groupe — C(R — ) 2 — OH, les acides aminocarboxyliques ayant un groupe — NRH, les aminoalcools ayant 

35 un groupe — C(R — ) 2 — OH et un groupe — NRH ou les melanges desdits reactifs difonctionnels dans 

lesquels R, dans le reactif, represente I'hydrogene ou un groupe alkyle contenant 1 a 6 atomes de 
carbone ; et 

(e) 1 a 40 % en mole d'un reactif multifonctionnel contenant au moins trois groupes fonctionnels choisis 
parmi I'hydroxyle, le carboxyle, I'amino et leurs melanges ; 

40 

le polyester ayant un pH de predispersion superieur a 4 et tous les pourcentages en moles cites 6tant ex- 
primes par rapport a ('ensemble des reactifs contenant des groupes acides, hydroxyle et amino, I'ensemble 6tant 
egal a 200 % en mole, et le polyrnere contenant une partie de reactifs contenant des groupes acides (100 % en 
mole d'acides) et une partie de reactifs contenant des groupes hydroxyle et amino (100 % en mole). 

45 

17. Composition selon la revendication 16, dans laquelle les concentrations des deux polyesters de la composition 
sont superieures a 30 mais inferieures a 80 % en masse pour le polyester de (1 ) et superieures a 20 mais inferieures 
a 70 % en masse pour le polyester de (2). 

50 18. Composition selon la revendication 17, dans laquelle les concentrations des deux polyesters de la composition 
sont 60 a 75 % en masse de polyester de (1 ) et 25 a 40 % en masse de polyester de (2). 

1 9. Composition selon la revendication 1 6, la composition adhesive finale ayant une temperature de transition vitreuse 
de 4 a -20°C. 

55 

20. Composition selon la revendication 16, la composition adhesive finale ayant une viscosite de 1 500 a 30 000 cP 
(1,5 a 30 Pa . s) a 350°F (177°C). 
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21. Article manufacture comprenant la composition adhesive thermofusible selon la revendication 1 intercalEe entre 
deux substrats. 

22. Composition selon la revendication 21, dans laquelle au moins un desdits substrats est choisi dans le groupe 
s constitue par le papier, le carton et la cellulose. 

23. Article manufacture comprenant la composition adhesive thermofusible selon la revendication 16 intercalee entre 
deux substrats. 

10 24. Composition selon la revendication 23, dans laquelle au moins un desdits substrats est choisi dans le groupe 
constitue" par le papier, le carton et la cellulose. 

25. Precede* comprenant ('application sous forme liquide, sur la surface d'un substrat, d'une composition adhesive 
apte a se disperser dans I'eau selon la revendication 16, et, la composition restant sous la forme liquide, I'appli- 

is cation d'une seconde surface d'un substrat sur la composition adhEsive apte a se disperser dans I'eau avec ainsi 

obtention d'un stratifie. 

26. ProcEdE comprenant I'application sous forme liquide, sur la surface d'un substrat, d'une composition adhesive 
apte a se disperser dans I'eau comprenant une composition a base d'un polyester ramifiE apte a se disperser dans 

20 I'eau constituE par les fragments des produits de reaction de ; 

(I) au moins un acide dicarboxylique different d'un sulfomonomere ; 

(II) 2 a 15 % en mole, par rapport a la totalite de toutes les Equivalences acides, hydroxyle et amino, de restes 
d'au moins un sulfomonomere difonctionnel contenant au moins un groupe sulfonate HE a un cycle aromatique, 

25 les groupes fonctionnels etant des groupes hydroxyle, carboxyle ou amino ; 

(III) au moins un diol ou un melange d'un diol et d'une diamine comprenant : 

(A) 0,1 a 85 % en mole, par rapport au pourcentage en mole total de fragments diols ou de fragments 
diols et diamines, d'un diol ou d'une diamine ayant pour formule H(— OCH 2 CH 2 — ) n OH et HRN 

30 ({CH 2 CH 2 0}) n NHR, ou n est un nombre de 2 a 20 et R represente I'hydrogene ou un alkyle contenant 1 

a 6 atomes de carbone, sous reserve que le pourcentage en mole de tels fragments soit inversement 
proportionnel a la valeur de n ; 

(B) 0,1 a 15 % en mole, par rapport au pourcentage en mole total de fragments diols ou de fragments 
diols et diamines, de fragments d'un poly(ethyleneglycol) ayant pour formule H( — OCH 2 CH 2 — ) n OH, ou 

35 n est un nombre de 2 a 500, sous reserve que le pourcentage en mole de tels fragments soit inversement 

proportionnel a la valeur de n ; et 

(C) 0 a 99 % en mole du composant diol ou d'un melange diol et diamine, sElectionnE dans le groupe 
constitue par un glycol et un mElange d'un glycol et d'une diamine ayant deux groupes — NRH, le glycol 
contenant deux groupes — C(R 1 ) 2 — OH ou R 1 , dans le rEactif, represente un atome d'hydrogene, un 

40 groupe alkyle contenant 1 a 5 atomes de carbone ou un groupe aryle contenant 6 a 1 0 atomes de carbone ; 

(IV) 0 a 40 % en mole d'un rEactif monomere difonctionnel choisi dans le groupe constituE par les acides 
hydroxycarboxyliques ayant un groupe — C(R — ) 2 — OH, les acides aminocarboxyliques ayant un groupe 
— NRH, les aminoalcanols ayant un groupe — C(R — ) 2 OH et un groupe — NRH et les mElanges desdits 

45 rEactifs difonctionnels dans lesquels R, dans le rEactif, est I'hydrogene ou un groupe alkyle contenant 1 a 6 

atomes de carbone ; et 

(V) 0,1 a 40 % en mole d'un reactif multifonctionnel contenant au moins trois groupes fonctionnels choisis 
parmi I'hydroxyle, le carboxyle, I'amino et leurs melanges ; 

so le polymere contenant des proportions molaires en Equivalents acides (1 00 % en mole) et en Equivalents diols 

ou diols et diamines (100 % en mole) sensiblement Egales et au moins 20 % en masse des groupes liant les 
fragments des unites monomeres Etant des liaisons esters, et la viscositE inhErente, mesurEe dans un solvant 
constituE par un mElange 60/40 parties en masse de phEnol/tEtrachloroEthane a 25°C et a une concentration 
de 0,25 g de polymere dans 100 ml de solvant, Etant d'au moins 0,1 dl/g, la tempErature de transition vttreuse 

55 ne dEpassant pas 20°C et la tempErature de ramollissement, mesuree par la methode bille et anneau, Etant 

d'au moins 70°C, 

et, la composition restant sous la forme liquide, I'application d'une seconde surface d'un substrat sur la com- 
position adhesive apte a se disperser dans I'eau avec ainsi obtention d'un stratifie. 
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27. Procede selon la revendication 26 comprenant en outre la reduction en pate dudit stratifid dans une solution aqueu- 
se de reduction en p&te avec ainsi separation de ladite composition adhesive apte a se disperser dans I'eau 
desdites surfaces, la composition d'au moins un desdits substrats etant celle d'une matiere fibreuse. 

s 28. Procede selon la revendication 26, dans lequel la forme liquide est en phase fondue et la composition adhesive 
est une composition adhesive thermofusible appliquee a une temperature de 150 a 200°C. 
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